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THE PURPOSE AND NATURE OF THE STUDY 


In recent years a great number of studies of b'vod pressure have 
_ appeared. For the most part, these studies have attempted to standardize 
the technic of measurement and to establish the value of blood pressure 
measurements for purposes of clinical diagnosis. Comparatively few 
studies have considered the arterial system in its relation to physical 
growth and physiologic maturity. 
The need for and practical value of such investigations have been, 
nevertheless, long recognized. As early as 1910, McCurdy? wrote as 


follows: 


Surgeons during operations and physicians during illness are using blood pres- 
sure as an indication of physical condition. Normal standards of organic efficiency 
are needed for the growing child, for the guidance of physicians in the treatment 
of disease, and also for the use of those who direct the physical and intellectual 
activities of normal children. We need accurate information concerning the 
changes which take place in the blood pressure, heart rate, height, weight, and 
strength during the adolescent period. These factors need to be correlated. 


Despite the research activities of the last twenty years, the paucity of 
scientific studies of blood pressure and the continued recognition of their 
worth are evidenced by a statement found in the “Twenty-Eighth Year- 
book of the National Society for the Study of Education,” * which is as 


follows: 


The real significance of changes in blood pressure, temperature, pulse, and rate 
and character of respiration in normal children, has not been learned, because they 
have been studied largely as they are incident to excitement, fever and disease. 
Investigations to determine average of pulse, respiration, etc., for normal children 
and factors inducing variation from these standards are needed. 


* Submitted for publication, April 10, 1931. 
*From the School of Education, University of Chicago. 
1. McCurdy, James Huff: Adolescent Changes in Heart Rate and Blood 
Pressure, Am. Phys. Educ. Rev. 15:421 (June) 1910. 

2. Studies of Physical Growth, Report of the Committee in Pre-Parental 
Education, in Twenty-Eighth Yearbook of the National Society for the Study of 
Education, part II, Research and Method, Bloomington, IIl., Public School 


Publishing Company, 1929, p. 617. 
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The purposes of the present study are: (1) to present measures of 
the blood pressures of normal children and (2) to determine the 
influence of age, physical development and sexual maturation on the 
pressures. 

NORMAL BLOOD PRESSURE 

Alvarez in 1920* and Faber and James in 19214 successfully 
demonstrated that when the blood pressures of apparently normal 
individuals were placed in a distribution and the distribution was plotted, 
the resulting curve approximated the mathematical probability curve. 
For such distribution it is possible to determine not only measures of 
central tendency but also measures of dispersion which reveal (1) the 
percentage of cases that will show a given deviation from the mean and 
(2) the chances that an individual may exceed a given deviation. This | 
study reports values for means, standard deviations and coefficients of 
variation for systolic, diastolic and pulse pressures of Jewish and non- 
Jewish boys and girls aged from 5 to 19 years. The interrelations of 
these pressures are also reported for each age. 


CORRELATION BETWEEN BLOOD PRESSURE AND PHYSICAL 
DEVELOPMENT 
For this study, height, weight, lung capacity,® chest girth,® ossification 
ratio ‘ and hand squeeze * were selected as indexes of physical develop- 


ment.® 


3. Alvarez, Walter C.; Wulzen, R.; Taylor, F. B., and Starkweather, E.: 
Blood Pressure in University Freshmen and Office Patients, Arch. Int. Med. 26:381 
(Oct.) 1920. 

4. Faber, Harold K., and James, Charles A.: The Range and Distribution of 
Blood Pressures in Normal Children, Am. J. Dis. Child. 22:7 (July) 1921. 

5. Lune capacity was measured by a wet spirometer manufactured by the 
Narragansett Machine Company, Providence, R. I. 

6. Three measures of chest girth were taken: with the chest inflated, deflated 
and normal. The last measure was used in this study. 

7. The ossification ratio is the ratio of the total roentgenographic area of the 
ossified carpal bones and epiphyses of the radius and ulna to the area of a quadri- 
lateral formed by connecting points which are as follows: “the upper and outer 
extremity of the distal end of the ulnar shaft, to the proximal point of the fifth 
metacarpal, to the nearest point on the epiphysis of the first metacarpal, to the 
upper and outer extremity of the distal end of the radial shaft.” (Cook, Paul 
McCracken: The Significance of Anatomical Development in Relation to Certain 
Educational Problems, Unpublished Master’s Thesis, Department of Education, 
University of Chicago, 1927.) 

8. Measures of hand squeeze were obtained by combining the values of the 
right and left hands. A spring dynamometer manufactured by the Narragansett 
Machine Company was used. 

9. It was found possible to eliminate several of these factors from the greater 
part of the discussion. A large number of tables not found in this abstract were 
included in the original study, an unpublished dissertation submitted to the graduate 
faculty of the Department of Education of the University of Chicago. This study 
is on file in the library of the university. 
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In 1924, Stocks '° wrote as follows: 


Lastly the fact that weight, height, pulse rate, and muscular development have 
each an influence on his arterial pressure is only vaguely realized and the amount 
of this pressure has never been accurately computed as far as we are aware. 


The scholarly monograph from which the foregoing statement was 
taken deals extensively with the influences of the variables, mentioned 
in the quotation, on the blood pressures in British males ranging in age 
from childhood to middle age. At various points, Stocks’ findings lend 
themselves to comparison with those of the present study. However, in 
the present study, more complete data, including dates of maturity," 
series of annual measurements on the same person and comparable 
figures for the two sexes and for two well defined racial groups, made 
possible a somewhat different analysis. 


BLOOD PRESSURE AND MATURITY 


In this study, the chief emphasis is placed on the relation of 
physiologic maturation and associated growth and development to 
changes in blood pressure. However, analyses of the data revealed other 
facts not before reported. Among these the two most worthy of mention 
are race and sex differences. Stocks '’ recognized the existence of race 
differences by excluding the pressures of non-British subjects from his 


study. Sex differences in blood pressure have never been adequately 
reported. Some investigators have been satisfied to place the two sexes 
in the same distributions. The need for an investigation of sex differ- 
ences was understood by Alvarez,* who commented as follows: 


We must also study in childhood the beginning of the sexual differences in 
blood pressures. Unfortunately, although considerable work has been done on 
blood pressure studies in children, I can find no data so arranged that we can say 
when the divergence appears. Some writers give their impression that it appears 
about the age of puberty, which is just what we should expect. If this point is 
settled definitely we shall be able to associate hypertension very closely with the 
evolution of sex and thus with the glands of internal secretion. 


The study deals with many factors, but it is only through an under- 
standing of the relation of arterial pressure to each of the more 
important associated variables that an approximate notion of the 
influence of any one factor on the blood pressure may be had. 


10. Stocks, Percy: Blood Pressure in Early Life: A Statistical Study, Studies 
in National Deterioration, no. XI, Cambridge, Department of Applied Statistics, 
University of London, 1924. 

11. In this study, females are said to have reached maturity at first menstrua- 
tion; males are regarded as mature after the appearance of axillary hairs (Godin, 
Paul: Growth During School Age, translated by Samuel L. Eby, Boston, the 
Gorham Press, 1919, chapter 5). ; 
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THE DATA 


The data for this investigation were taken from the master cards 
and other permanent records of the Laboratory Schools of the Univer- 
sity of Chicago. The children attending these schools receive annually 
a thorough examination, and for the last six years, the policy has been 
to schedule examinations on or near the birthdays. In all, 2,723 blood 
pressure measurements were taken of 1,147 children. Two measure- 
ments of the same child were not taken within any one year. Therefore, 
in computing averages, the measurements included in this study may be 
treated as though they were measures of different children. About 20 
per cent of the children were of Jewish extraction. 

Fortunately for the investigation, but two examiners have taken 
measurements. The present school physician has made all measure- 
ments on the boys and about one half of those on the girls. An assistant 
school physician made practically all of the remaining measurements. 
Since the school physician prescribed the technic of measurement and to 
some extent supervised the work of his assistant, it appears that the 
procedure was sufficiently well standardizéd to yield comparable measure- 
ments. However, a test of the extent to which the technics of the 
examiners agreed was made. Assuming that 202 upper class girls (group 
A) measured by the school physician were, as a group, no different 
from 250 upper class girls (group B) measured by his assistant, a 
comparison of measures of central tendency and of variation should 
indicate whether or not the technics of the examiners were identical. 
When these measures were compared, it was found that in no case was 
the difference greater than it might have been had one of the physicians 
measured the pressures of the pupils of both groups.’* For the purpose 
of this study, the measurements may be used as if made by one examiner. 


THE TECHNIC 


For this investigation, the technic of measurement is, in most details, identical 
with that adopted by Stocks 1° for his study of British males. Three fourths of 
the measures were taken on a single instrument (a Lifetime Baumanometer), and 
the others were taken on an instrument of identical construction and calibration. 


12. For groups A and B, the average pressures were: for systolic, 105.64 + 
0.53 and 105.26 + 0.43 mm.; for diastelic, 67.05 + 0.38 and 67.65 + 0.32 mm., and 
for pulse pressure, 37.51 + 0.42 and 37.74 £0.35 mm. The differences between the 
means were: for systolic pressure, 0.38+ 0.68 mm.; for diastolic, 0.60 + 0.50 mm., 
and for pulse pressure, 0.23 0.55 mm. For groups A and B, the standard devia- 
tions were: for systolic pressures, 11.17 + 0.37 and 10.01 + 0.30 mm.; for diastolic 
pressures, 8.01 0.27 and 7.48+ 0.23 mm., and for pulse pressures, 8.84 + 0.30 
and 8.30 + 0.25 mm., respectively. The differences between the mean-square devia- 
tions for groups A and B were: for systolic pressures, 1.16 £0.48 mm.; for dia- 
stolic pressures, 0.53 + 0.35, and for pulse pressures, 0.54 + 0.39 mm. 


RICHEY—BLOOD PRESSURE IN BOYS AND GIRLS 1285 


As before stated, two skilled examiners made the measurements. All measure- 
ments on girls were made between 8: 30 and 10:30 a.m. Four fifths of the boys 
were measured during the morning, and the remaining fifth were measured between 
1:15 and 2:30 p. m. (lunch at 12 o’clock). The measurements were distributed 
rather evenly over the school year. 

The subject was seated in a chair. A 12 cm. cuff was fitted around the left 
arm above the elbow. The left forearm was extended on a table in front of the 
subject, with the elbow slightly flexed and with the extensor surface of the fore- 
arm and the back of the hand resting on the table. The muscles of the hand and 
arm were relaxed. The auscultatory method was used throughout, the fourth 
point being taken to indicate diastolic pressure. 

An attempt was made to eliminate rather than to correct for the emotional 
factor. Stocks took increased pulse rate as an indication of an emotional disorder 
and corrected systolic pressure readings for pulse rate in order to eliminate the 
psychologic effects. The correction is small, Stocks estimating that an excess or 
defect of 1 mm. of pressure accompanies an excess or defect of pulse rate of about 
6 per minute. In the present investigation, no corrections were made. The chil- 
dren of the Laboratory Schools usually adjust themselves readily to the physical 
examinations, which to them are not unusual or dreaded experiences. Pupils when 
given their first annual examination have had already the preliminary examination 
given at the beginning of the school year. After absence, each child must be 
readmitted by one of the school physicians. Few children appeared to be emotion- 
ally affected by the examination. If any. signs of nervousness were apparent, the 
reading of the blood pressure was delayed. However, when the condition contin- 
ued, the physician noted the fact on the examination record. All such cases were 
excluded, although none showed abnormal pressures. 


THE NORMAL PRESSURES OF SCHOOL CHILDREN 


SYSTOLIC PRESSURE 


The observations of the investigators of systolic pressure are in con- 
siderable disagreement. The use of different technics, the employment 
of limited data, the failure to group subjects homogeneously and the 
failure to account for the influence of related factors are partly 
responsible for the lack of agreement. 

The series of measurements used in this investigation were made on, 
or within a few days of, the birthdays of the subjects, who ranged in 
age from 5 to 19 years. The readings were made to the nearest even 
numbered millimeter. Therefore, in an interval of four, there are but 
two possible readings, and the value of the interval is the number 
separating the two readings. The distributions of systolic pressure with 
age are presented in tables 1 and 2 for non-Jewish girls and boys.** The 
number of cases, means, probable errors, standard deviations and 


13. Similar data are to be found for Jewish boys and girls in the original 
study. For each distribution, table or curve presented in this paper, a correspond- 
ing distribution, table or curve presenting data concerning Jewish boys and girls 
may be found in the unpublished study which is on file in the library of the 
University of Chicago (footnote 9). 


te 
ia 
i 
| 
j 


Tas_e 1.—Distribution of Systolic Blood Pressures with Age of Non-Jewish Girls 


Age at Birthday Examination 


Pressurein 
Millimeters 5 6 7 8 9 10 11 12 13 14 15 


137-140 
133-136 


17 18 19 


~ 
a 


ow: 
Ss 


bo 


= 
One 
. 
tw 


@ 
. 
Opn Ore Cow 


© 
to: 
o 


Om 
Ce 


TaB_e 2.—Distribution of Systolic Blood Pressures with Age of Non-Jewish Boys 


Age at Birthday Examination 


Pressure in — 
Millimeters 5 6 7 8 9 “3. 6.2 


145-148 1 

137-140 

133-136 3 1 2 

129-132 1 3 4 eee 1 

125-128 ibe 3 2 7 9 2 

121-124 2 2 8 6 

117-120 ges 1 3 2 7 eR 6 6 1 

109-112 1 1 2 2 3 5 1 

105-108 3 1 7 9 4 3 
101-104 3 4 5 7 5 3 

97-100 1 2 7 7 7 ¢ 5 7 

89- 92 3 7 14 ti wh. 9 7 7 eee 3 

85- 88 2 5 9 9 9 i 9 9 4 1 3 

81- 84 5 eee. | 6 4 3 5 7 Beis 1 1 

77- 80 4 5 3 1 1 3 1 1 1 

73- 76 2 5 3 5 1 1 1 

69- 72 4 2 i 

65- 68 1 Bs 1 

61- 64 1 2 1 
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TABLE 3.—Average Systolic Pressures of Non-Jewish Girls for Ages 5 to 19 


Number of Mean Systolic 


Cases 
25 


Pressure 


84.92 + 1.14 
85.46 + 0.83 
89.41 + 0.83 
92.61 

92.82 

96.08 + 
100.07 + 
102.41 + 
103.14 

103.94 

105.88 

106.69 

102.96 

100.53 

104.71 


Standard 
Deviation 
8.48 + 0.81 
8.92 + 0.59 
10.53 0.59 
9.44 + 0.53 
9.15 + 0.50 
8.74 + 0.52 
11.24 + 0.62 
9.47 + 0.58 
9.53 + 0.50 
10.27 + 0.46 
10.31 ++ 0.45 
10.538 + 0.44 
9.94 + 0.48 
10.22 + 0.84 


TABLE 4.—Average Systolic Pressures of Non-Jewish Boys for Ages 5 to 19 


Coefficient of 


Variation 


9.24 
9.88 
9.74 
9.87 
9.65 
10.17 + 0.84 


Number of Mean Systolic 


Cases 


essure 


80.04 + 1.21 
85.09 + 1.06 
88.76 + 0.84 
92.31 + 0.98 
94.93 + 0.75 
95.11 + 0.66 
96.28 + 0.78 
98.25 + 0.81 
100.78 + 0.76 
106.36 + 0.66 
110.28 + 0.65 
111.99 + 0.57 
111.68 + 0.64 
112.77 + 1.13 
117.15 + 2.68 


Standard 

Deviation 

8.60 + 0.86 
10.46 + 0.75 
9.55 + 0.59 
10.49 + 0.66 
8.30 + 0.53 
8.20 + 0.47 
9.82 + 0.55 
10.70 + 0.57 
10.80 + 0.54 
10.37 + 0.47 
11.16 + 0.46 
10.22 + 0.40 
10.06 + 0.45 
11.02 + 0.80 
14.35 + 1.90 


Coefficient of 
Variation 
10.75 + 1.08 
12.29 + 0.90 
10.76 + 0.68 
11.36 + 0.72 
8.74 + 0.56 
8.62 + 0.49 
10.20 + 0.58 
10.89 + 0.59 
10.72 + 0.54 
9.75 + 0.44 
10.12 + 0.42 
9.138 + 0.36 
9.00 + 0.41 
9.78 + 0.72 
12.25 + 1.65 


coefficients of variation for each age are presented in tables 3 and 4. 
Values for the mean systolic pressures of the four groups, non-Jewish 
girls, Jewish girls, non-Jewish boys and Jewish boys are plotted in 
chart 1.** 


14. Other investigators have reported means of systolic pressure. The findings 
of those who employed the auscultatory method with children as subjects may be 
summarized as follows: Stocks (footnote i0) reported average pressures for each 
age group of 1,219 British males, 1,081 of whom were between 14% and 19% years 
of age. The means were found to increase from 85.27 mm. at the age of 5 years 
to 130.30 mm. at 19 years. Faber and James (footnote 4), using a 10 cm. cuff, 
measured the pressures of 651 boys and 451 girls. They attempted to obtain three 
readings for each subject. To correct for psychologic influences, the first measure 
was discarded if it appeared too high and a fourth measurement was taken. Mean 
pressure values for the different ages were obtained by using Rugg’s formula for 
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Pressure in mm, 
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Chart 1—Average systolic pressures of different race and sex groups. 


smoothing successive related measures (Statistical Methods Applied to Education, 
Boston, Houghton Mifflin Company, 1917, p. 184) : 


The curve of average pressure of the boys rises with marked linearity from 
89.4 mm. at 4 years to 115.3 mm. at 16 years; that of the girls rises from 88.5 mm. 
at 4 years to 114.3 mm. at 16 years. The curve is considerably retarded between 
8 and 11 years. Burlage (Am. J. Physiol. 64:252 [April] 1923) investigated the 
pressures of a large number of public school girls and college women, aged from 
9 to 26. His averages rise from 104.85 mm. at 9 years to 123.7 mm. at 14 years, 
and then fall to 111.65 mm. at 18 years. Judson and Nicholson (Am. J. Dis. Child 
8:257 [Oct.] 1914), measuring American children in recumbent posture, obtained 
readings that yielded means increasing from 92 mm. at 3 years to 105.8 at 14 years 
of age. Wolfensohn-Kriss (Arch. f. Kinderh. 53:332, 1910), in Germany, obtained 
measurements yielding averages ranging from 80 mm. at 3 years to 101 at 15 years 
of age. Averages of measurements obtained by the palpatory method were reported 
by Alvarez (footnote 3), Kaupe (Monatschr. f. Kinderh. 9:257, 1910) and Sundal 
(Ztschr. f. Kinderh. 47:842, 1929). 
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The average systolic pressure of non-Jewish girls increases from 
84.6 mm. at 5 years to 106.69 mm. at 16 years, and subsequently 
decreases to 100.53 mm. at 18 years. The comparatively large average 
for the 19 year group is probably not representative because of the 
smaller number of cases. These pupils are overage for the Laboratory 
Schools, and some element of selection may enter. Faber and James * 
reported an increase in systolic pressure of 24.6 mm. between the fifth 
and sixteenth years. This increase is but slightly larger than the increase 
for the same period in the Laboratory School group. The averages 
reported by Faber and James are considerably higher at all ages, how- 
ever, than those reported in this study. Sundal’s *° averages are some- 
what similar to those reported here. The explanation of the higher 
pressures found by Burlage ** is suggested in the following statement 
taken from his study: 


O’Hare . . . found that when the pressures were taken at the beginning of 
the examination, the systolic pressure was 21 mm. and the diastolic pressure 
10 mm., on the average, higher than when the patient had been allowed to rest from 
5 to 70 minutes. 


The younger subjects (public school girls) of Burlage’s investigation 
were brought to the medical office in groups, and they probably had little 
opportunity to rest or to adjust themselves to the situation. The pres- 
sures of the pupils of the present study were taken as a part of the 
routine of a general physical examination. The blood pressure was not 
measured until after the child had been put at ease and all signs of excite- 
ment had disappeared. 

The curve of average systolic pressure of non-Jewish girls rises up 
to the age of 16 years, with a flattened gradient between 8 and 9 years. 
The smaller averages above 16 years probably represent actual differ- 
ences. The decrease from 16 to 17 years is 3.93 + 0.93 mm., and from 
16 to 18 years is 6.16 + 1.34 mm. 

The mean pressures of non-Jewish boys increase from 80.04 mm. at 
the age of 5 years to 112.77 mm. at 18 years and to 117.15 mm. at 19 
years. The increase during the period between the fifth and nineteenth 
years is 37.11 mm. Stocks ?° reported an increase of 45.1 mm. for the 
same period. The increase between ages 5 and 16 found by Stocks is 
42.9 mm. ; by Faber and James,* 25.9 mm., and by me, 31.95 mm. When 
the pressure averages obtained in this investigation are plotted as in 
chart 1, it is apparent that periods of rapid increase of pressure are 
separated, more or less distinctly, from one another by periods of 


15. Sundal, Alfred: Der normale Blutdruck im Alter von Drei zu Zwanzig 
Jahren, Ztschr. f. Kinderh. 47:842, 1929. 

16. Burlage, Stanley Ross: The Blood Pressures and Heart Rate in Girls, 
During Adolescence, Am. J. Physiol. 64:252 (April) 1923. 
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relatively little change. The flattening in the curve of the systolic pres- 
sure of males occurs between the ninth and tenth birthdays, and may be 
taken as evidence that the flattened gradients of the curves of both sexes 
are due to causes other than chance. It may be significant that the 
pressures of girls reach both the period of retardation and the adoles- 
cent peak earlier than do those of boys. 

The pressure curves indicate that changes in the rate of increase 
occur at different ages. These changes often have been attributed to the 
influence of puberty. They are, however, not fully understood, and it 
will be shown that interpretations of pressure curves of groups 
heterogeneous as to precocity of maturing are likely to be in error. 

Changes occur in the body, as age increases, that affect the blood 
pressure. It is impossible to ascertain the nature of these changes either 
from the data of the present study or from the experimental work that 
has been reported. Robertson‘ stated that the growth of man takes 
place in cycles in which slow and rapid growth alternate. The ages at 
which the pressure curves of boys and girls first flatten coincide very 
closely with the end of Robertson’s “juvenile cycle” (from 2 to 9 years). 
Tracy '* gave as a law of growth the following: 


There are periods of rest, or of consolidation of gains so far made alternating 
with periods of rapid advance. One of these periods of slow growth takes place 
usually a little before puberty, or from the eighth or ninth year to the tenth or 
eleventh year, a little earlier in girls than in boys, and continuing until the fifteenth 
or sixteenth year, the rate of growth reaching its highest point about the four- 
teenth year for boys and the thirteenth for girls. 


The circulatory system, perhaps the most variable of the great 
anatomic systems, probably shares the accelerations and retardations of 
the growth rate. 

The form of the curve (chart 1) indicates that up to the eighth or 
ninth year the changes in blood pressure may be a simple function of age, 
but that after that time other forces become active in changing the 
pressure level. It is impossible to determine at present whether the 
changes in pressure should be attributed to changing rates of growth, to 
asymmetric development, to some less obvious phenomena, such as the 
passing into the blood of certain secretions of newly aroused glands, or 
to the interaction among these various factors. 


Sex Differences—tThe curves of the two non-Jewish groups closely 
agree up to the age of 8 years. The curve for the girls steepens rapidly 
after 9 years, while that for the boys flattens temporarily, giving rise to 


17. Robertson, T. Brailsford: Growth and Development, in Abt, I. A.: 
Pediatrics, Philadelphia, W. B. Saunders Company, 1923, vol. 1, chap. 4. 


18. Tracy, Frederick: The Psychology of Adolescence, New York, The 
Macmillan Company, 1927. 
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a period during which the average pressures of girls are higher than 
those of boys. The average pressures of girls are 0.97 + 0.99, 3.79 + 
1.18, 4.16 + 1.15, and 2.36 + 1.03 mm. greater than those for boys at 
the ages of 10, 11, 12 and 13, respectively. The comparative smoothness 
of the curves and the continued recurrence of even such small differences 
indicate the strong probability of actual differences. The mean systolic 
pressure of males exceeds that of females at all ages after 13 years, the 
differences increasing at each age. These differences amount to 2.42 + 
0.93, 4.40 + 0.91, 5.30 + 0.85, 8.72 + 0.93 and 12.24 + 1.63 mm. at 
the ages of 14, 15, 16, 17 and 18, respectively. 

Faber and James * reported means for the two sexes up to 16 years 
of age that vary only within the limits of unreliability. Wolfensohn- 
Kriss ‘® found no differences in the pressures of children that could be 
attributed to sex. Sundal’s** averages at the ages from 10 to 13 are 
higher for girls than they are for boys. After 13 years, the pressures 
of boys are higher than those for girls. The curves presented by Sundal 
are in several respects similar to those of this study. 


Variability —The distributions presented in tables 1 and 2 further 
confirm the generally accepted statement that blood pressure varies 
widely in normal persons of the same age. Until recently, the range 
that could be considered as normal was arbitrarily fixed. Recently, 
Alvarez,* Stocks *° and Faber and James* have reported measures of 
variability. Alvarez found a standard deviation of 14.9 mm. and a 
coefficient of variation of 11.75 per cent for his entire distribution of 
college men, and a standard deviation of 10.6 mm. and a coefficient of 
variation of 9.25 per cent for his entire distribution of college women. 
Stocks’ age-pressure distributions yield standard deviations varying 
between 7.27 and 13.42 mm. without consistent or significant changes with 
age after 8 years. The standard deviations reported by Faber and James 
approximate 6.5 mm. for boys and 7 mm. for girls. Their consistently 
smaller values probably do not reflect actual differences, but are likely 
the result of the technic employed. 

The standard deviations of the distributions presented in this study 
vary between 8.48 and 11.24 mm. for the non-Jewish girls and between 
8.20 and 11:16 mm. for the non-Jewish boys. Standard deviations 
reported by Stocks *° are, as a rule, slightly larger. The fact that the 
standard deviations of this study are smaller may be attributed to the 
greater homogeneity of the Laboratory School groups, to the narrower 
age intervals and to the smaller averages found for the American boys. 
There are no significant differences between the sigmas of the two sex 
groups. Faber and James‘ found a greater variability in girls than in 


19. Wolfensohn-Kriss, P.: Ueber den Blutdruck im Kindesalter, Arch. f. 
Kinderh. 53:332, 1910. 
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boys and, although all differences were within the limits of unreliability, 
the persistency of the ranking was interpreted to suggest a real differ- 
ence. They expressed the belief “that this phenomenon is the counter- 
part of a physiologically greater circulatory lability characteristic of the 
female sex.” 

The coefficients of variation for the distributions of this study range 
from 9.09 and 11.77 per cent for females and between 8.62 and 12.29 per 
cent for males, without giving evidence in either case of a marked change 
in variability with age. 


DIASTOLIC PRESSURE 


The diastolic pressure represents the relatively constant pressure 
existing in the arteries during the periods between succeeding systoles. 
The chief factors affecting this pressure are the tonus and elasticity of 
the arterial wall and the volume and viscosity of the blood, the latter 
being of less importance according to some authorities. It has been stated 
that while the total or systolic pressure represents cardiac force, the 
diastolic pressure represents the resistance offered by arterial tonus. 
The age-diastolic pressure distributions for the non-Jewish groups 
are presented in tables 5 and 6; the age means, standard deviations and 
coefficients of variation, with the probable errors of each, are given in 
tables 7 and 8. The means of the age distributions of both groups and 
of the two Jewish groups have been plotted and appear in chart 2. 
The means of the diastolic pressure of non-Jewish girls increase 
from 58.2 mm. at the age of 5 years and 56 at 6 years to 69.05 at 16 
years, after which time there appears to be a slight decrease (2.21 + 0.69 


TABLE 5.—Distribution of Diastolic Pressures with Age of Non-Jewish Girls 


Age at Birthday Examination 


Pressurein - 
Millimeters 5 9 10 11 12 18 14 15 16 17 18 = =«.19 


77-80 oe ee és 2 os 3 7 2 
73-76 es 1 1 1 | 2 6 4 
69-72 2 2 2 7 2B 4 8 9 
65-68 1 5 10 9 6 &: BB 5 
53-56 S: ah S86. 9 4 8 4 5 1 3 2 ee 
49-52 4 10 6 4 3 2 2 1 5 3 3 
45-48 1 3 8 3 3 1 oe ap 1 1 
41-44 os 1 2 | 1 1 1 1 ae 
37-40 2 1 1 oe oe ee oe 
33-36 1 1 1 1 1 
1 


TABLE 6.—Distribution 


of Diastolic Pressure with Age of Non-Jewish Boys 


Pressure in 
Millimeters 


Age at Birthday Examination 


cr 


5 


° roe 


14 


: 


Number of Mean Diastolic 


Pressure 
57.56 + 0.95 
56.00 + 0.75 
57.25 + 0.60 
59.28 + 0.73 
59.88 + 0.59 
61.29 + 0.63 
64.44 + 0.63 
64.51 + 0.60 
65.67 + 0.54 
67.10 + 0.48 
67.43 + 0.45 
69.09 + 0.45 
66.88 + 0.52 
66.41 + 1.05 
66.43 


Standard 
Deviation 
7.05 + 0.67 
8.07 + 0.53 
7.64 + 0.43 
9.15 + 0.51 
7.64 + 0.42 
7.43 + 0.45 
8.07 + 0.44 
6.95 + 0.42 


9.06 + 0.74 


Coefficient of 
Variation 
12.26 
14.41 
13.34 
15.43 
12.77 
12.12 
12.52 
10.78 
11.14 
11.40 
10.91 
10.85 
11.25 
13.64 


+ 
+ 
+ 
+ 
+ 
= 
= 


TABLE 8.—Average Diastolic Pressures of Non-Jewish Boys for Ages from 5 to 19 


Number of Mean Diastolic 


Pressure 
49.43 + 1.19 
52.64 + 0.98 
55.95 + 0.71 
57.21 + 0.78 
60.21 + 0.65 
60.83 + 0.56 
62.56 + 0.71 
61.70 + 0.59 
62.13 + 0.54 
64.14 + 0.52 
66.04 + 0.42 
66.34 + 0.48 
67.43 + 0.54 
68.95 ++ 0.86 
68.85 + 1.54 


Standard 

Deviation 

8.48 + 0.84 
9.66 + 0.69 
8.05 + 0.50 
8.79 + 0.55 
7.25 + 0.46 


Coefficient of 
Variation 
17.16 + 1.76 
18.35 
14.38 
15.37 
12.04 
11.48 
14.24 
12.59 
12.44 
12.81 
10.77 
12.81 
12.49 
12.15 
11.98 


85- 88 1 1 
81- 84 2 1 3 
77- 80 1 4 2 $ 6S 9 
73- 76 1 1 8 ee 
69- 72 6 8 3 
65- 68 1 8 12 2 9 
53- 56 16 
49- 52 5 6 3 5 
TaBLe 7.—Average Diastolic Pressures of Non-Jewish Girls for Ages from 5 to 19 | 
Age Cases 
7.65 + 0.34 
Age Cases | 
19. 7.77 + 0.41 
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mm. between 16 and 17 years) which is consistently maintained. The 
means reported by Faber and James * for 450 girls increased from 59.8 
mm. at 4 years to 79.1 mm. at 16 years. Burlage**® found, for girls, 
diastolic pressure averages that increased from 63.02 mm. at 9 years to 
76.62 mm. at 14 years, after which time there was no further increase. 
The average diastolic pressure of non-Jewish boys increases from 
49.43 mm. at 5 years to 68.95 mm. at 18, and remains practically 
unchanged for the 13 boys at the age of 19. A slight decrease at the 
ages of 12 and 13 years from the 11 year level breaks a rather gradual 
increase. The means reported by Stocks '® were larger (57.9 mm. at 7 


Pressure in Mm. 


55 —— Non-Jewish Girls 
/ Non-Jewish Boys 

Jewish Girls 
axex Jewish Boys 


S 1) 12 13 14 158 16 27 18 19 
age 


Chart 2.—Average diastolic pressures of different race and sex groups. 


and 84.2 at 19 years). Faber and James‘ found the averages to vary 
between 60.3 mm. at 4 years and 75.8 at 16 years. 

The diastolic pressure reaches its greatest height at the same time that 
the systolic pressure reaches its uppermost limit. This is not contrary 
to what one would expect, since diastolic pressure is the largest com- 
ponent of systolic pressure. This study furnishes no evidence for 
Stocks’ ?° statement that “the final rise of diastolic pressure to the early 
adult level lags several years behind that of systolic pressure, and takes 
place principally after the period of adolescence is over.” 

Diastolic pressures of individual children are subject to less fluctuation 
than are systolic pressures. The statement of Judson and Nicholson *° 


20. Judson, C. F., and Nicholson, Percival: Blood Pressure in Normal Chil- 


dren, Am. J. Dis. Child. 8:257 (Oct.) 1914. 


° 
65 
x 
° 
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° 
/ 
/ 
5 


RICHEY—BLOOD PRESSURE IN BOYS AND GIRLS — 1295 


to the effect that the diastolic pressure remains at an almost uniform 
level, however, is not borne out by the results presented in this investi- 
gation. 


Sex Differences——It appears that the diastolic pressures of girls are 
higher than those of boys from the age of 10 up to and including the age 
of 16. The differences in non-Jewish children are 1.88 + 0.95 mm., 
2.81 + 0.84 mm., 3.44 + 0.76 mm., 2.96 + 0.71 mm., 1.39 + 0.62 mm. 
and 2.75 + 0.66 mm., at ages 11, 12, 13, 14, 15 and 16, respectively. 
Means reported by Faber and James‘ varied only within the limits of 
unreliability, with the small absolute differences favoring the girls. It 
has been stated that a sedentary life tends to increase diastolic pressure, 
and that vigorous physical activity tends to keep that pressure low. This 
iact may possibly explain the higher pressures found in girls. 


Variability—tIn this study, the standard deviations for non-Jewish 
girls vary between 6.95 and 9.15 mm. without consistent change from 
age to age; the sigmas for non-Jewish boys vary between 6.98 and 9.66 
mm., with most values falling rather close to 8 mm. The coefficients 
of variation range between 10.78 and 15.43 per cent for girls, and between 
10.77 and 18.35 per cent for boys, in both sexes showing a tendency to 
become smaller with age. 

Stocks *° reported standard deviations for British males varying from 
7.26 to 11.07 mm., without significant changes with age. The smaller 
sigmas reported by Faber and James‘ are probably due to the use of 
repeated measurements on the same subjects and to subsequent treat- 
ment of the data. The slightly greater variability in girls reported by 
Faber and James, and explained by them as being in some way connected 
with the vasomoter disturbances of adolescence, was not found in this 
study. 


PULSE PRESSURE 


The pulse pressure has been defined as the amount of pressure 
exerted by the heart in systole in excess of the diastolic pressure. The 
pulse pressure represents the intermittent burden of pressure imposed 
on the arteries by the beat of the heart, and it is that part of the total 
pressure that “produces the distention of the arteries which is recognized 
as the pulse” (Stone). 

The age-pulse pressure distributions of the non-Jewish groups are 
presented in tables 9 and 10; the age means, standard deviations and 
coefficients of variation may be found in tables 11 and 12. The age 
means for Jewish and non-Jewish groups are presented in chart 3. 

The average pulse pressure of non-Jewish girls increases from 28.44 
at the age of 5 years to 38.7 mm. at 15 years, after which there appears 
to be a slight decrease. These averages differ little from those reported by 
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TaBLE 9.—Distribution of Pulse Pressures with Age in Non-Jewish Girls 


Age at Birthday Examination 


Pressurein — 


Millimeters 5 
ae 1 6 
1 1 
1 3 2 
2 4 5 
1 4 12 
4 12 23 
6 16 15 
8 6 5 
3 5 3 
1 


as 1 
we 1 

1 os 1 2 3 3 
2 1 3 6 6 12 
5 7 7 5 8 10 
5 8 6 

7 


TaBLeE 10.—Distribution 


of Pulse Pressures 


with Age in 


Age at Birthday Examination 


Pressure in — 
Millimeters 5 6 7 


45-48 1 ee 
41-44 
37-40 15 
33-36 14 

15 
25-28 ll 
21-24 3 


9 


10 12 13 14 15 


ll 


1 1 

1 1 

3 3 
3 9 
2 7 12 
1 ee 7 11 
1 2 7 8 
6 7 12 «21 15 8 
19 21 19 14 9 9 
6 11 12 6 4 4 
3 2 3 3 1 

2 


18 19 


1 

1 

1 
3 1 
5 1 
7 2 1 
21 3 
9 4 3 
17 15 2 
24 8 1 
14 4 3 
6 1 as 
3 1 

ae 1 


TABLE 11.—Average Pulse Pressures of Non-Jewish Girls for Ages from 5 to 19 


Number of Mean Systolic 


Cases 


25 
52 
73 
72 
77 


Standard 


Pressure Deviation 
27.32 + 0.85 6.29 + 0.60 
80.00 + 0.68 7.23 + 0.48 
32.32 + 0.63 7.92 + 0.44 
$3.39 + 0.49 6.17 + 0.35 
32.87 + 0.58 7.59 + 0.41 
34.94 + 0.67 7.86 + 0.47 
35.48 + 0.64 8.24 + 0.45 
38.02 + 0.68 7.82 + 0.48 
37.76 + 0.55 7.46 + 0.39 
36.60 + 0.49 7.77 + 0.35 
88.70 + 0.54 8.82 + 0.38 
$7.84 + 0.52 8.71 + 0.37 
36.15 + 0.53 7.77 + 0.38 
$4.18 + 0.79 6.84 + 0.56 
39.00 +- 1.00 4.28 + 0.77 


Coefficient of 
Variation 


93.03 + 2.31 


24.09 + 1.68 


SSESRSSSERBES 


1 2 3 
' 1 2 7 
1 4 8 
2 2 19 
19 
15 13 25 
22 24 27 
ll 16 9 
| 5 
: 4 23 
4 35 
9 20 
10 14 
17 8 
10 4 
1 ate \ 
3 © .6 7 32 2S moa 
Age | 


TaBLE 12.—Average Pulse Pressures of Non-Jewish Boys for Ages from 5 to 19 


Number of Mean Systolic 
Cases Pressure 


30.83 + 0.98 
32.64 + 0.71 
33.17 + 0.47 
35.07 + 0.62 
$4.86 + 0.52 
34.43 + 0.59 
93.56 0.54 
36.60 + 0.59 
$8.52 + 0.59 
42.07 + 0.63 
44.14 + 0.59 
45.54 + 0.59 
44.64 + 0.60 
43.93 + 0.95 
47.62 + 2.05 


4 


Standard 

Deviation 

6.62 + 0.66 
7.00 + 0.50 
5.383 + 0.33 
6.95 + 0.44 
5.76 + 0.37 
7.26 + 0.41 
6.74 + 0.38 
7.84 + 0.42 
8.44 + 0.42 
9.88 ++ 0.45 
10.12 + 0.42 
10.59 + 0.42 
9.43 + 0.43 
9.20 + 0.67 
10.97 + 1.45 


— Non-Jewish Girls 
Non-Jewish Boys 
e °° Jewish Girls 
aax Jewish Boys 


Coefficient of 
Variation 
21.47 + 2.23 
21.44 + 1.61 
16.06 + 1.02 
19.81 + 1.29 

16.51 + 


tH iH 


23.03 + 3.20 


9 10 12 12 


13 14 15 3 


6 17 18 


19 


Chart 3.—Average pulse pressures+of different race and sex groups. 


Faber and James.* Averages reported by Burlage * are larger, rising from 
42.29 mm. at 9 years to 49.38 at 15, and falling to 36.75 mm. at 19 years. 
The pressures of the non-Jewish boys rise from 30.83 mm. at 5 years to 
45.54 at 16, after which there is no gain. Stocks’? averages, 34.10 mm. 
at 7, 52.5 mm, at 16 and 46.98 mm. at 19 years, are slightly higher. 
Those reported by Faber and James,* 29.6 mm. at 4 and 39.6 mm. at 16 
years, are lower. In this study, the curve of the average pressures of 
non-Jewish boys rises gradually until the age of 8 years; after 8 years, 
there is but little rise until 11 years, at which time the curve turns 


Age 
12... 21.42 + 1.19 
1d, 23.50 1.12 
16... 23.25 0.97 
18, 43 20.95 1.59 
50 
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° 
x 
7 
a 
° 
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abruptly upward. Stocks '° reported a remarkable accentuation of pulse 
pressure during adolescence, which he explained as follows : 


The curious form of the curve from 14 to 19 is connected with the simultaneous 
steeping of the systolic gradient and flattening of the diastolic (gradient). 
These facts lead to the interesting conclusion that between the ages of 15 and 19 the 
heart is producing at every beat a greater head of pressure in the arterial system 
than at any other period before middle life. 


The establishment of this more efficient circulation, according to 
Stocks, occurs at about the period when physical growth in boys reaches 
a maximum, at which time there is a greater need for efficient circulation. 


Sex Differences—The average systolic pressures of males exceed 
those of females after the thirteenth year, while the average diastolic 
pressures of girls exceed those of boys from 10 to 16 years of age. 
From this, one would expect large sex differences in pulse pressure after 
the thirteenth year. Differences up to 13 years may be accidental, but 
from that time to 19 years they are significant. The differences, 
expressed in millimeters, are 0.76 + 0.81 at 13, 5.47 + 0.80 at 14, 
5.44 + 0.80 at 15, 7.70 + 0.79 at 16, 8.44 + 0.80 at 17 and 9.75 + 1.24 
at 18 years. Differences found by Faber and James * varied only within 
the limits of unreliability, but constantly approached those limits. 


Variability—Pulse pressures vary within wide limits. Stocks '° 
expressed the opinion that pulse pressures as high as 90 and as low as 
25 mm. are not necessarily pathologic in boys from 16 to 18 years of 
age. His standard deviations for ages from 5 to 19 vary between 6.88 
and 14.54 mm., being larger for the later years. 

The standard deviations found for the distributions of this study are 
considerably lower than those found by Stocks and considerably higher 
than those reported by Faber and James,* whose data however, are not 
wholly comparable to those of the present study. In this study, the 
range of sigmas, expressed in millimeters, is from 6.17 to 8.82 for non- 
Jewish girls, and from 5.33 to 10.59 for non-Jewish boys. There is a 
tendency for the standard deviations of the distributions of non-Jewish 
male groups to increase with age, but the coefficients of variation, which 
range between 16.51 and 23.50 per cent, do not increase consistently. 
Neither do Stocks’ coefficients of variation, which range between 20.18 
and 27.70 per cent, indicate a consistent increase. The coefficients of 
variation for the non-Jewish female groups lie between 18.48 and 24.5 


per cent, without indicating a trend. 


RACE DIFFERENCES IN PRESSURE 

Averages yielded by the data for Jewish children are based on too 
few cases to deserve more than brief comment. The greatest differences 
in the averages of systolic pressure are those between the averages of the 
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Jewish and non-Jewish male groups at ages 6, 7 and 8. Differences in 
the averages of diastolic pressure of the two groups are found at the 
same ages. The diastolic pressures of Jewish girls, from the ninth to 
the sixteenth year, are lower than those of non-Jewish girls. It is 
probable that these consistent variations, although small, indicate a true 
difference in pressure levels. The similarity of the trends and the close 
agreement of the averages, however, are striking, particularly since the 
data on Jewish children are extremely limited. The averages of the 
pressures of non-Jewish children are, owing to these limited data, 
probably better norms for Jewish children than are the averages based 
on the pressures of Jewish children. 


THE INTERRELATIONS OF NORMAL, SYSTOLIC, DIASTOLIC AND 
PULSE PRESSURES 


The normal relation of the blood pressures to each other has been an 
intriguing subject to investigators of cardiac efficiency. The simple 
correlation method of determining relations, with one exception, has 
been passed over and other measures of relationship have been 
employed. Stone ** has advocated the ratio of pulse pressure to diastolic 
pressure as a measure of heart load, and has stated that a ratio of 
approximately 0.5 is necessary to the maintenance of arterial flow. 
Later investigators °* have shown that the value of the ratio is limited, 
and that Stone’s ** “normal” range (40 to 60 per cent) is much too small. 
The writer obtained average ratios for the female groups, which 
approximate 0.5 as predicted by Stone, but the variability is as great as 
that reported by his critics. The practical value of this ratio must be 
questioned. 


Correlation Between Blood Pressure Variables ——Coefficients of cor- 
relation for the three pairs of variables have been reported for British 
males only. The values obtained by correlating deviations from smoothed 
age averages are as follows: the correlation between systolic and diastolic 
pressures, 0.4662; between systolic and pulse pressures, 0.6795, and 
between diastolic and pulse pressures, — 0.2692. The regression curve 
for diastolic (corrected for age) on systolic pressure is represented by 
the cubic, y = 0.26 + 0.3806 + — 0.001595 +? —0.00007737 x,° which 


21. Stone, Willard J.: The Clinical Significance of High and Low Blood- 
Pressures with Specified Reference to Cardiac Load and Overload, J. A. M. A. 
61:1256 (Oct. 4) 1913. 

22. Barach, J. H., and Marks, W. L.: Blood Pressures, Arch. Int. Med. 13: 
648 (April) 1914. Kilgore, Eugene S.: Blood Pressure Measurements, Lancet 
2:236 (Aug. 24) 1918. Cadbury, William W.: Studies in Blood Pressure, Arch. 
Int. Med. 18:317 (Sept.) 1916. Faught, Francis Ashley: A Rational Inter- 
pretation of Blood Pressure Findings, New York M. J. 113:93, 1921. 
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does not differ greatly from the straight line, y = 0.26 — 0.38 x, for the 
The regression curve for pulse pressure on 
systolic pressure is represented by the straight line, y + 0.319 = 0.638 


average values of x. 


(Stocks *°). 


TABLE 13.—Correlation Between Blood Pressure Variables of Non-Jewish Boys for 
Ages from 5 to 18 


Number 
of 
Age Cases 

5 23 
6 44 
7 59 
8 58 
9 56 
10 70 
11 72 
12 80 
13 92 
14 112 
15 133 
16 143 
17 112 


Coefficients of Correlation 


Coefficients ot Regression 


Systolic- 
Diastolic 
Pressure 


0.670 + 0.078 
0.725 + 0.048 
0.839 + 0.026 
0.743 + 0.040 
0.738 + 0.041 
0.664 + 0.045 
0.756 + 0.034 
0.708 + 0.038 
0.614 + 0.044 
0.488 + 0.049 
0.467 + 0.046 
0.354 + 0.049 


0.477 0.049 


0.547 + 0.072 


Systolic- 
Pulse 
Pressure 


0.370 + 0.121 
0.410 + 0.085 
0.506 + 0.065 
0.540 + 0.063 
0.526 + 0.065 
0.600 + 0.052 
0.444 + 0.064 
0.673 + 0.041 
0.698 + 0.036 
0.653 + 0.037 
0.765 + 0.024 
0.650 + 0.082 
0.687 + 0.088 
0.681 + 0.055 


Diastolic- 
Pulse 
Pressure 


—0.414 + 0.116 
—0,309 + 0.092 
—0.004 + 0.088 
—0.138 + 0.087 
—0.159 + 0.088 
—0.331 + 0.072 
—0.225 + 0.075 
—0.012 + 0.075 
—0.092 + 0.070 
—0.325 + 0.057 
—0.194 + 0.056 
—0.429 + 0.046 
—0.350 + 0.056 
—0.221 + 0.098 


Dias- Systolic Pulse Pressure on 


tolic on on Dias- 


Systolic tolic Systolic Diastolic 


Pres- 
sure 


0.661 
0.670 


Pres- 


Pres- 


sure 


Pres- 
sure 


—0.323 
—0.224 
—0.002 
—0.109 
—0.138 
—0.344 
—0.171 


TABLE 14.—Correlation Between Blood Pressure Variables of Non-Jewish Girls for 
Ages from 5 to 18 


Coefficients of Correlation Coefficients of Regression 


“ Dias- Systolic Pulse Pressure on 


tolic on on Dias- 
Number Systolic- Systolic- Diastolic- Systolic tolic Systolic Diastolic 
of Diastolic Pulse Pulse Pres- Pres- Pres- Pres- 
Age Cases Pressure Pressure Pressure sure sure sure sure 
5 25 0.635 + 0.080 0.577 + 0.090 —0.198 + 0.130 0.529 0.768 0428 —0.176 
6 52 0.616 + 0.058 0.597 + 0.060 —0.252 + 0.088 0.557 0.680 0.484 —0.211 
7 73 0.554 + 0.055 0.703 + 0.040 —0.164+ 0.077 0.470 0.824 0.529 —0.171 
8 72 0.767 + 0.633 0.415 + 0.066 —0.237 + 0.075 0.743 0.791 0.271 —0.165 
9 77 0.651 + 0.044 0.579 + 0.049 —0.219+ 0.073 0.544 0.780 0.480 —0.217 
10 63 0.5338 + 0.061 0.553 + 0.059 —0.311+ 0.077 0.454 0.627 0.497 —0.329 
ll 75 0.665 + 0.043 0.648 + 0.045 —0.109 + 0.077 0.477 0.926 0.480 —0.110 
12 61 0.5382 + 0.062 0.683 + 0.046 —0.045 + 0.086 0.390 0.724 0.564 —0.051 
13 84 0.639 + 0.043 0.685 + 0.044 —0.160+ 0.072 0.484 0.823 0.497 —0.166 
14 115 0.588 + 0.041 0.691 + 0.033 —0.129 + 0.062 0.438 0.789 0.522 —0.131 
15 121 0.541 + 0.043 0.7038 + 0.031 —0.178 + 0.059 0.386 0.758 0.606 —0.209 
16 128 0.537 + 0.042 0.718 + 0.029 —0.161 + 0.058 0.382 0.754 0.594 —0.187 
17 97 0.616 + 0.043 0.664 + 0.038 —0.162 + 0.067 0.466 0.814 0.503 —0.167 
0.787 + 0.058 0.722 + 0.055 -—0.008+ 0.116 0.653 0.832 0.4831 —0.006 


In this study, I elected to find the coefficients of correlation for each 


pair of variables at each age rather than to correct the total distribution 
All distributions for which coefficients of correlation were 


for age. 


obtained were sensibly linear. 


0.680 0,284 
0.786 0.274 
0.707 0.996 0.282 
0.623 «0.886 
0.644 0.845 . 0.365 
0.449 0.619 0.532 
0.686 0.833 0.305 
0.514 0.975 0.493 —0.012 
0.440 0.858 0.546 —0.100 
0.387 «60.616 (0.623 —-0.390 
0.298 «0.7338 0.698 —-0.276 
0.295 0.427 0673 —0.535 
0.400 0.570 0.598 —0.398 
18 43 Fe 0.416 0.719 0.568 —0.243 
19 13 
19 7 


RICHEY—BLOOD PRESSURE IN BOYS AND GIRLS | 1301 


An examination of tables 13 and 14 reveals that the coefficients of 
correlation for diastolic and systolic pressures and for systolic and pulse 
pressures are positive, and that for males, the former coefficients tend 
to decrease with age while the latter tend to increase. These changing 
relationships are reflected by the changes of the regression coefficients 
with age. It appears, from the foregoing statements, that boys who 
have systolic pressures above average also tend to have diastolic and 
pulse pressures above average, but that as age increases the diastolic 
pressure tends to be less above average for any given excess of systolic 
pressure. The evidence of similar behavior of the pressures of girls is 
not convincing. 

It is apparent that Stocks’?® coefficient of correlation (0.4662) for 
systolic and diastolic pressures is considerably smaller than any of the 
coefficients found by me for girls, and is much too small for boys 
up to the fourteenth birthday. Stocks’ coefficient of correlation for 
systolic and pulse pressures of males is higher than those found by me 
up to the thirteenth year, after which time there is close agreement. 

The values reported in this study are similar to those found by Stocks 
in that the relation of systolic pressure to both diastolic and pulse pres- 
sures is positive, while the correlation of diastolic to pulse pressure is 
negative. This negative correlation is said to indicate that the higher the 
minimal or initial pressure preceding each contraction of the ventricle, 
the less additional force is necessary to keep the blood in motion. The 
general relationships have been interpreted by Stocks as follows: 


If we attempt to express these results in words, we may say that in any large 
group of young males of the same age, we shall find that those having systolic 
pressures above the average for that age will tend to have both diastolic and pulse 
above the average; that those with diastolic pressures above average will tend 
to have pulse pressures above average but not by the same amount, so that the total 
(systolic) pressures will tend to be above the average also. One of the conclu- 
sions to be drawn from this is that, in addition to age, there are other factors 
responsible for producing individual pressure variations, which tend to influence 
both pressure components in the same sense. 


BLOOD PRESSURE AND PHYSICAL DEVELOPMENT 


The problem of this part of the investigation was to determine the 
relation of certain variables of growth, namely, weight, height, lung 
capacity, chest girth and ossification ratio, to blood pressure. 


PREVIOUS INVESTIGATIONS 


Stocks *° reported correlation coefficients for systolic pressure and 
weight, and for systolic pressure and height, approximating 0.3 during 
youth, the coefficients for the former falling to about 0.1 and those 
for the latter to zero at adult age. Holding weight constant tended to 
reduce the correlation between the other two factors to zero, while 
holding height constant slightly reduced the correlation between weight 
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and systolic pressure during adolescence and tended to increase it after 
adulthood was reached. The regression coefficients of systolic pressure 
on height and on weight were found to fall with age, the former 
decreasing from 0.63 mm. of pressure per centimeter of height at the age 
of 7 years to zero at adult age, the latter falling from 0.85 mm. per kilo- 
gram of weight at 7 years to 0.2 at 20. The correlations between dias- 
tolic pressure and weight are small and irregular, approximating 0.15, 
and tend to become slightly negative or zero when height is constant. 
The correlations between diastolic pressure and height are of the order 
of 0.2, and become lower with age; with height constant, the coeffici- 
ents are positive and often significant. Smoothed values of the actual 
regressions fall from 0.42 mm. of pressure per kilogram of weight at 
7 years to 0.16 in adulthood, and from 0.33 mm. of diastolic pressure 
per centimeter of height at age 7 to about 0.2 mm. per centimeter in 
adulthood. Stocks’® suggested that the apparent relation between 
height and systolic pressure is to be attributed to the correlation of both 
variables with weight, and that the relation of weight and diastolic 
pressure is to be attributed to their correlation with height. 

Burlage?® reported that in nonmenstruating girls there is aa 
increase of systolic pressure with increase in weight, but that little change 
in systolic pressure occurs as weight increases (up to 150 pounds 
[68 Kg.]) in menstruating girls. He also found that the systolic pres- 
sure increased with height in both groups of girls. Diastolic pressure 
was found to increase with weight and height and to be little influenced 
by puberty. 

Sundal *° reported that increases in weight and in height are accom- 
panied by increases in systolic pressure. Investigators, other than the 
foregoing, present no more than vague statements concerning the rela- 
tion of physical development to arterial pressure. Representative con- 
clusions found in the literature are that blood pressures in children 
vary with height and weight rather than with age;*® that small, light 
persons, especially women, have lower pressures; ** that the range of 
distribution of blood pressure with height and weight is as great as 
that with age,* and that persons decidedly overweight have higher 
average pressures and those of less than average height slightly lower 
pressures ** (10, 24, 25). Faught*° is of the opinion that the tallness 
of a child often has a greater bearing on systolic blood pressure than 
has weight. 


23. Oliver, G.: Studies in Blood Pressure, New York, Paul B. Hoeber, Inc., 
1916, p. 114; cited by Stocks (footnote 10, p. 52). 

24. Symonds, Brandreth: Blood Pressure and Health, Am. Med. 24:408 (June) 
1923. Mackenzie, L. F.: The Significance of the Diastolic Pressure, Med. Rec. 
97:1029, 1920. Judson and Nicholson (footnote 20). 

25. Faught, Francis Ashley: Blood Pressure from a Clinical Standpoint, ed. 2, 
Philadelphia, W. B. Saunders Company, 1916; cited by Stocks (footnote 10, p. 52). 
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PRESENT DATA 


The coefficients of correlation expressing the relations of systolic 
pressure to various measures of physical growth are presented for 
each age group of each sex in tables 15 and 16. 

For males, it appears that systolic pressure is positively correlated 
with height, weight and chest girth at all ages from 5 to 19 years, and 
with lung capacity at all ages except 5, 6 and 19 years. Although all 
coefficients are positive, with the foregoing exceptions, it is not until 
the tenth year that they are generally significant, and it is only at 12, 

13 and 14 years of age that all correlations are unquestionably signifi- 
cant. Only weight and chest girth are significantly related to systolic 
pressure at the ages of 16, 17 and 18 years. 

The ossification ratio in girls was added to the list of variables 
of growth. The failure of ossification to correlate with systolic pres- 
sure may be taken as evidence that it is an index of a different type 
of growth than are measures of height, weight, chest girth and lung 
capacity. The correlations between weight and systolic pressure, and 
those between the latter and chest girth, are positive and significant 
at ages 6, 10, 11, 12, 13, 14 and 16 years. Although lung capacity and 
systolic pressure correlate positively, the coefficients are small, reach- 
ing 0.270 + 0.061 at 14 years but ordinarily falling short of three 
times their probable errors. Height and systolic pressure are positively 
correlated, the coefficients between the eleventh and sixteenth years 
varying between three and six times their probable errors. 

In general, it may be said that for both sexes the correlations 
between systolic pressure and variables of growth, ossification ratio 
excepted, are positive. The coefficients before the tenth year are, as 
a rule, too small to be termed significant when considered singly, but 
after that time, the coefficients are generally significant until the period 
of rapid growth is over. Girls approximate adult levels in growth at 
earlier ages than do boys, and both sexes reach adult levels in height 
long before the cessation of growth in weight and chest girth. From 
a study of tables 15 and 16, it appears that systolic pressure is related 
to variables of growth in only those age and sex groups that have not 
yet attained an approximation of complete growth. 

The correlation between systolic pressure and a measure of any 
variable of physical growth tends to disappear when that variable 
approximates its ultimate development. Rapid growth alone, how- 
ever, is probably not responsible for the correlation between the vari- 
ables of growth and systolic pressure. Growth is rapid from the ages 
of 5 to 9 years, but the coefficients of correlation of the pressure distri- 
butions for those ages are generally small. Growth and pressure are 


Taste 15.—Correlation Between Systolic Pressure and Variables of Physical 
Growth of Non-Jewish Girls for Ages from 5 to 18 


Systolic Pressure with 


Lung Capacity Ossification Ratio 


Age Height Weight Chest Girth 

5 0.287 + 0.126 0.412 + 0.114 0.430 + 0.115 0.226 + 0.143 0.117 + 0.178 
24) (24) 21) (20) (14) 

6 0.153 + 0.091 0.341 + 0.083 0.227 + 0.091 0.294 + 0.093 0.101 + 0.142 
(52) (52) (49) (44) (22) 

7 —0.025 + 0.079 0.064 + 0.080 —0.024 + 0.081 0.291 + 0.077 0.172 + 0.101 
(73) (70) (70) (64) (42) 

8 0.006 + 0.080 —0.100 + 0.080 —0.134 + 0.079 0.193 + 0.080 0.059 + 0.093 
(71) (70) (71) (66) (82) 

9 0.095 + 0.077 0.403 + 0.065 0.222 + 0.073 0.148 + 0.082 0.176 + 0.089 
(76) (75) (76) (65) (54) 

10 0.208 + 0.081 0.317 + 0.076 0.370 + 0.075 —0.115 + 0.086 0.096 + 0.096 
(63) (63) (61) (60) (48) 

11 0.256 + 0.074 0.277 + 0.073 0.393 + 0.069 0.255 + 0.075 0.093 + 0.083 
(74) (73) (69) (70) (65) 

12 0.231 + 0.082 0.423 + 0.072 0.462 + 0.070 0.220 + 0.087 0.103 + 0.089 
(61) (59) (57) (54) (56) 

13 0.271 + 0.068 0.348 + 0.065 0.335 + 0.067 0.220 + 0.083 —0.182 + 0.080 
(84) (83) (76) (66) 

14 0.202 + 0.060 0.337 + 0.056 0.250 + 0.060 0.270 + 0.061 -—0.086 + 0.075 
(115) (i15) (109) (106) (30) 

15 0.263 + 0.057 0.153 + 0.060 0.067 + 0.063 —0.107 + 0.064 — 0.288 + 0.067 

(120) (120) (715) (109) 

16 0.314 + 0.054 0.295 + 0.060 0.223 + 0.059 0.068 + 0.061 —0.075 + 0.072 
(128) (123) (117) (119) (87) 

17 0.171 + 0.066 0.068 + 0.069 0.119 + 0.069 —0.060 + 0.074 —0.097 + 0.081 
(97) (96) 93) (83) (68) 

18 —0.048 + 0.115 0.107 + 0.115 0.162 + 0.114 0.197 + 0.127 —0.076 + 0.150 

(34) (34) (33) (26) 


TasLe 16.—Correlation Between Systolic Pressure and Variables of Physical 
Growth of Non-Jewish Boys for Ages from 5 to 18 


Systolic Pressure with 
A. 


Lung Capacity. 


i Age Height Weight Chest Girth 
; 5 0.187 + 0.136 0.447 + 0.113 0.666 + 0.078 —0.370 + 0.134 
(23) (23) (28) (19) 
6 0.251 + 0.095 0.135 + 0.100 0.214 + 0.097 —0.014 + 0.111 
(44) 44) (44) (37) 
7 0.076 + 0.087 0.183 + 0.085 0.244 + 0.083 0.209 + 0.085 
(59) (59) (59) (57) 
8 0.076 + 0.088 0.175 + 0.086 0.211 + 0.085 0.157 ++ 0.088 
(38) (58) (58) (56) 
; 9 0.094 + 0.089 0.161 + 0.088 0.279 + 0.083 0.297 + 0.084 
i (56) (56) (56) (54) 
10 0.324 + 0.072 0.308 + 0.073 0.284 + 0.074 0.097 + 0.084 
(70) (70) (70) (64) 
11 0.209 + 0.076 0.451 + 0.063 0.400 + 0.067 0.181 + 0.080 
(72) (72) (71) (67) 
12 0.352 + 0.066 0.480 + 0.058 0.406 + 0.063 0.392 + 0.066 
i (80) (80) (80) (46) 
13 0.441 + 0.057 0.473 + 0.055 0.434 + 9.057 0.391 + 0.061 
t (92) 92 (92) 87) 
14 0.296 + 0.058 0.426 + 0.052 0.289 + 0.058 0.287 + 0.060 
(i12) (145) (i12) (i107) 
15 0.158 + 0.057 0.161 + 0.057 0.176 + 0.057 0.181 + 0.057 
(133) (133) (132) (129) 
16 0.004 + 0.056 0.263 + 0.052 0.272 + 0.052 0.110 + 0.057 
(145) (145) (144) (138) 
17 0.183 + 0.062 0.354 + 0.056 0.404 + 0.054 0.097 + 0.065 
(i12) (i12) (i11) (105) 
0.007 + 0.104 0.427 + 0.084 0.595 + 0.067 —0.121 + 0.105 
(42) (43) (42) (40) 
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probably related through some factor or factors that are involved in 
completing maturity and that become active during the period of 
maturation. 

The foregoing statements and conclusions are borne out by evi- 
dence presented by Burlage.** He found systolic pressure and weight 
to be more highly correlated in females from 9 to 26 years of age than 
were systolic pressure and height. His coefficients of correlation for 
systolic pressure and weight were 0.493 + 0.026 for nonmenstruating 
school girls, 0.299 + 0.029 for menstruating school girls, and 
0.234 + 0.022 for college women. His coefficients of correla- 
tion for systolic pressure and height were 0.413 + 0.028 for 
nonmenstruating school girls, 0.206 + 0.031 for menstruating school 
girls and 0.081 + 0.023 for college women. The correlation between 
weight and systolic pressure persisted after that between pressure and 
height had become negligible. 

Burlage also found that if the menstruating school girls and men- 
struating college women were placed in the same distribution and the 
coefficient of correlation was computed, the resulting coefficient 
(0.082 + 0.019) was much smaller than the coefficients found for 
either of the two groups separately (0.299 + 0.029 and 0.234 + 0.022.) 
He interpreted this fact to indicate that a third factor, which appeared 
to be metabolic disturbances due to puberty, was involved, and that 
it resulted in making the two groups samples of two populations. The 
metabolic disturbances due to puberty, while persisting in his group 
of high school girls, had probably almost entirely disappeared in the 
majority of college women. 

The evidence presented by Burlage and by me indicates that growth, 
blood pressure and the adolescent maturing of the sex processes are 
interrelated. The correlation between a measure of growth and sys- 
tolic blood pressure is certainly influenced by factors involved in the 
puberal changes that occur. 


SYSTOLIC PRESSURE AND GROWTH IN HEIGHT AND WEIGHT 


Height and weight were selected for more intensive study because, 
although correlated, they represent two different aspects of growth and 
development. Measures of height and weight also have the advan- 
tage of being less subject to the performance of the pupil than are 
measures of lung capacity and, to some extent, chest girth. Further- 
more, the use of height and weight yields results comparable in part 
to those of a previous investigation. 

The correlation between the systolic pressure and weight of females 
is significant at the ages of from 9 to 14. Holding height constant 
tends to reduce the correlation slightly. The correlation coefficients 
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for systolic pressure and height from ages 10 to 16 inclusive are from 
two and one-half to six times their probable errors and approximate 
0.25. The coefficients are small and the probable errors large before 
10 and after 16 years. Holding weight constant tends to produce 
negative or greatly reduced coefficients. The apparent correlation 
between height and systolic pressure is perhaps entirely attributable to 
the correlation of both to weight. The regression coefficients of sys- 
tolic pressure on weight vary considerably. They are, however, fairly 
constant from ages 9 to 14 and approximate 0.25 mm. of pressure per 
pound (0.5 Kg.) of weight at those ages. The coefficients of regres- 
sion of systolic pressure on height increase irregularly up to the age 
of 16 years. It appears that from 10 to 17 years of age, there is a 
change of approximately 1 mm. of pressure for each change of 1 inch 
(2.5 cm.) in height. 

Correlation coefficients of systolic pressure and weight in non-Jewish 
males are positive at all ages, and after 9 years, with one exception, are 
from four to eight and one-half times their probable errors. The 
largest coefficients of correlation are found for the weight-systolic 
pressure distributions at the ages of 11, 12, 13 and 14 years, and are 
0.451, 0.480, 0.473 and 0.426, respectively. The correlations are 
slightly reduced by eliminating height. The regression’ coefficients of 
systolic pressure on weight are considerably larger between the ages of 
10 and 14 years than they are before and after those ages, and during 
that period they vary between 0.25 and 0.35 mm. of pressure per pound 
of weight. The correlation coefficients of systolic pressure and height 
are positive but small. The coefficients vary between 0.21 and 0.44 
from ages 10 to 14 and are from three to seven times their probable 
errors. Holding weight constant reduces all correlations, eight of the 
fifteen coefficients becoming negative. 

The coefficients of regression of systolic pressure on height are 
considerably less than 0.5 mm. of pressure per inch of height for ages 
before 10 (ages 5 and 6 excepted) and after 14 years. The coefficients 
of regression vary between 1 mm. and 1.7 mm. of pressure per inch of 
height for ages from 10 to 14. 

It appears from the foregoing findings that systolic pressure is 
correlated more highly with weight than it is with body length; that 
the correlation of systolic pressure with height is probably attributable 
to the relation of both to weight, and that, although weight and systolic 
pressure are probably correlated before the ninth or tenth year, the 
coefficients are larger after that time. The regression coefficients indi- 
cate that change in systolic pressure per unit of change in weight tends 
to be larger from ages 9 to 14 in girls and from ages 10 to 14 in boys 
than before or after those periods. 
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TasL_e 17.—Correlation Between Height and Blood Pressure Variables of Non- 
Jewish Boys for Ages from 5 to 18 


Systolic Diastolic 
Correlation Regression Correlation Regression Correlation 
Coefficient Coefficient Coefficient Coefficient Coefficient 
Num- -—— —~ Systolic — “~ — Diastolic Pulse 
ber Systolic Weight on Height Diastolic Weight on Height Pressure 
of with Con- Mm. per with Con- Mm. per with 
Age Cases Height stant Inch Height stant Inch Weight 


5 23. «(0.187 + 0.136 —0.188 1.640 0.342 + 0.124 —0.026 1,474 0.089 + 0.139 
6 44 0.251 + 0.095 0.246 1.300 0.155 + 0.099 0.070 0.740 0.104 + 0.100 
7 59 0.076+0.087 —0.099 0.298 0.170 + 0.085 —0.050 0.687 —0.095 + 0.087 
Ss 88 0.076 + 0.088 —0.047 0.422 0.092 + 0.088 0.027 0.426 0.109 + 0.089 
9 56 0.094+0.089 —0.134 0.339 0.090 + 0.089 0.120 0.282 0.045 + 0.090 
10 7 0.324 + 0.072 0.174 1.163 0.112 + 0.080 0.079 0.342 0.331 + 0.072 
11 72 0.209 + 0.076 0.905 0.172+0.077 —0.069 0.678 0.068 + 0.079 
12 80 0.352 + 0.066 0.029 1.497 9.187 + 0.073 —0.053 0.566 0.279 + 0.070 
13 92 0.441 + 0.057 0.142 1.732 0.249 + 0.066 0.095 0.701 0.346 + 0.062 
14 112 0.296 + 0.058 —0.062 1.060 —0.025+0.064 —0.178 —0.070 0.376 + 0.055 
15 133) ~~ (0.158 + 0.057 0.058 0.584 0.095 + 0.058 —0.012 0.224 0.166 + 0.057 
6 145 0.004+0.056 —0.192 0.005 —0.089+ 0.056 —0.143 —0.304 0.077 + 0.056 
17 0.183 + 0.062 0.015 0.790 —0.082+ 0.063 —0.177 0.292 0.250 + 0.060 
0.007 + 0.104 —0.211 0.026 —0.186+0.100 —0.273 —0.544 0.159 + 0.101 


TaBLeE 18.—Correlation Between Height and Blood Pressure Variables of Non- 
Jewish Girls for Ages from 5 to 18 


Systolic Diastolic 
A 
Correlation Regression Correlation Regression Correlation 
Coefficient Coefficient Coefficient Coefficient Coefficient 
Num- -— A . Systolic - A —, Diastolic Pulse 
ber Systolic Weight on Height Diastolic Weight on Height Pressure 
of with Con- Mm. per with Con- Mm. per with 
Age Cases Height stant Inch Height stant Inch Height 


5 0.287 + 0.126 0.003 1.679 0.188 + 0.133 —0.111 0.953 0.168 + 0.137 
6 52 0153+0.091 —0.147 0.636 0.249 + 0.088 —0.011 0.957 0.125 + 0.092 
7 7 —0.025+0.079 —0.081 0.171 0.019 + 0.07: —0.234 0.066 —0.057 + 0.080 
8 71 0.006 + 0.080 0.085 0.028 0.013 + 0.080 0.014 0.057 —0.017 + 0.080 
9 7% 0.095+0077 —0.101 0.344 0.244 + 0.073 0.165 0.717 0.055 + 0.077 

10 63 0.208 + 0.081 0.004 0.691 0.268 + 0.079 0.075 0.774 0.022 + 0.085 

11 74 (0.256 + 0.074 0.121 0.962 0.283 + 0.072 0.116 0.766 0.078 + 0.077 

12 61 0.2314 0.062" —0.102 0.800 0.233 + 0.082 0.152 0.604 0.142 + 0.085 

13 84 0.271 + 0.068 0.081 1.016 0.379 + 0.063 0.204 1.067 —0.026 + 0.073 

14 115 0.202+0.060 —0.034 0.882 0.200 + 0.060 —0,004 0.648 0.021 + 0.063 

5 120 0.263 + 0.057 0.218 1.264 0.291 + 0.056 0.233 1.004 0.054 + 0.061 

16 126 §©0.314 + 0.054 0.207 1.609 0.327 + 0.054 0.267 1,181 0.091 + 0.059 

17. 97-~—s«0.171 + 0.066 0.165 0.966 0.082 + 0.068 0.092 0.353 0.146 + 0.067 

34 —0.048+0.115 —0.134 0.232 0.072 + 0.115 —0.089 0.318 —0.208 + 0.110 
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TaBLe 19.—Correlation Between Weight and Blood Pressure Variables of Non- 
Jewish Girls for Ages from 5 to 18 


Systolic Diastolic 
Correlation Regression Correlation Regression Correlation 
Coefficient Coefficient Coefficient Coefficient Coefficient 
Num- - Systolic — —, Diastolic Pulse 
ber Systolic Height on Weight Diastolic Height on Weight Pressure 
of with Con- Mm. per with Con- Mm. per with 
Age Cases Weight stant Pound Weight stant Pound Weight 


5 24 0.412 + 0.114 0.309 1.024 0.379 + 0.118 0.351 0.9221 —0.107 + 0.139 
52 0.341 + 0.083 0.338 0.460 0.353 + 0.082 0.258 0.432 0.078 + 0.093 
70 = 0.064 + 0.080 0.100 0.087 0.315 + 0.073 0.385 0.325 —0.028 + 0.081 
70 —0.100 + 0.080 —0.132 —0.115 0.004 + 0.081 —0.005 0.005 —0.074 + 0.080 
75 0.403 + 0.065 0.404 0.332 0.227 + 0.074 0.137 0.159 0.122 + 0.077 

0.317 + 0.076 0.244 0.220 0.331 + 0.076 0.207 0.196 0.096 + 0.084 
0.277 + 0.073 0.164 0.250 0.335 + 0.070 0.219 0.215 0.005 + 0.079 
0.423 + 0.072 0.377 0.244 0.181 + 0,085 0.022 0.079 0.324 + 0.079 
0.348 + 0.065 0.241 0.228 0.377 + 0.063 0.185 0.188 —0.002 + 0.074 
0.337 + 0.056 0.327 0.213 0.338 + 0.056 0.279 0.160 0.065 + 0.063 
0.153 — 0.060 0.031 0.105 0.188 + 0.059 0.056 0.089 0.090 + 0.061 
0.295 + 0.060 0.175 0.207 0.204 + 0.059 0.059 0.100 0.155 + 0.C60 
0.068 + 0.069 —0.046 0.050 0.015 + 0.069 —0.044 0.008 0.070 + 0.069 
0.107 + 0.115 0.163 0.081 0.251 + 0.108 0.256 0.164 —0.016 + 0.116 


TABLE 20.—Correlation Between Weight and Blood Pressure Variables of Non- 
Jewish Boys for Ages from 5 to 18 


Systolic Diastolic 
A>. A. 


| 
Correlation Regression Correlation Regression Correlation 
Coefficient Coefficient Coefficient Coefficient Coefficient 
Num- -—— ~~ . Systolic — A —, Diastolic Pulse 
ber Systolic Height on Weight Diastolic Height on Weight Pressure 
of with Con- Mm. per with Con- Mm. per with 
Age Cases Weight stant Pound Weight stant Pound Weight 


230 (0.447 + 0.113 0.456 0.646 0.502 + 0.105 0.392 0.717 —0.066 + 0.140 
0.135 + 0.100 —0.128 0.177 0.140 + 0.100 0.023 0.173 —0.101 + 0.101 
0.183 + 0.085 0.194 0.191 0.264 + 0.082 0.210 0.218 —0.128 + 0.086 
0.175 + 0.086 0.164 0.175 0.112 + 0.087 0.069 0.097 —0.058 + 0.088 
0.161 + 0.088 0.188 0.146 0.046 + 0.090 0.090 0.036 0.075 + 0.090 
0,308 + 0.073 0.140 0,245 0.080 + 0.080 0.012 0.055 0.219 + 0.077 
0.451 + 0.063 0.415 0.354 0.383 + 0.068 0.353 0.272 0.104 + 0.079 
0.480 + 0.058 0.349 0.353 0.321 + 0.068 0.270 0.172 0.340 + 0.067 
0.473 + 0.055 0.235 0.338 0.249 + 0.066 0.095 0.126 0.370 + 0.061 
0.426 + 6.052 0.327 0.269 0.111 + 0.063 0.207 0.056 0.381 + 0.054 
0.161 + 0.057 0.065 0.108 0.138 + 0.057 0.101 eseoe 0.085 + 0.058 
0.263 + 0.052 0.322 0.135 —0.046 + 0.056 0.007 0.020 0.265 + 0.052 
0.354 + 0.056 0.309 0.179 0.146 + 0.062 0.212 0.062 0.241 + 0.060 
0.427 + 0.084 0.467 0.238 0.141 + 0.101 0.246 0.062 0.317 + 0.092 


DIASTOLIC PRESSURE AND GROWTH IN WEIGHT AND HEIGHT 


The correlations between diastolic pressure and weight in females 
are significant at ages 6, 7, 10, 11, 13 and 14, the coefficients approxi- 
mating 0.35, which is from four to five times their probable errors. 
Holding height constant seriously reduces but does not destroy the 
correlations. The regression coefficients show no definite trend, except 
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a downward one, from ages 5 to 8 inclusive. The regression of dias- 
tolic pressure on weight for ages from 10 to 14 is something less than 
0.2 mm. of pressure per pound of weight. The correlations between 
height and diastolic pressure for the female groups are, as a rule, 
slightly smaller than those between diastolic pressure and weight. 
Holding weight constant reduces the correlations considerably. The 
regression coefficients for diastolic pressure on height are largest for 
ages from 9 to 17, varying between 0.604 and 1.181 mm. of pressure 
per inch of height. 

The coefficients of correlation for diastolic pressure and weight 
for males are, with one exception, positive, but are equal to more than 
four times their probable errors at ages 11 and 12 only. Holding 
height constant reduces the size of the coefficients, but not to zero. 
Coefficients of regression are small, varying between 0.02 and 0.27 mm. 
of pressure per pound of weight, and indicate no trends. The correla- 
tion between diastolic pressure and height is small, the coefficients being 
equal to less than four times their probable errors at all ages. All 
coefficients are positive up to the age of 14 years and, with one excep- 
tion, negative thereafter. Diastolic pressure, as well as_ systolic 
pressure, as a rule, is more highly correlated with weight than it is 
with height, particularly for male groups. 

The findings of this study furnish evidence in support of Stocks’ *° 
contention that the systolic pressure is influenced by weight rather 
than by height, but do not furnish evidence for his assertion that 
height, independent of weight, influences the diastolic pressure. An 
analysis of the data at hand does not bear out his conclusion that the 
dependence of diastolic pressure on height rather than on weight is a 
confirmation of the view that diastolic pressure is a function of arterial 
resistance that must increase with the length of the arteries when other 
factors are constant. 

The dangers of generalizing on the basis of findings from data so 
highly selected as those of the British study’® or of this one are 
apparent. Blood pressures are highly variable; they may be affected 
by many influences. There is evidence that rigorous physical exercise 
lowers or keeps diastolic pressure low; therefore, differences in the 
programs of physical education for large and small boys might tend 
to destroy the ordinary relations of diastolic pressure to height and 
weight, particularly in those institutions in which the large and well 
developed boys represent their schools in interschool athletics, while 
the smaller and undeveloped children receive little attention. 


THE BLOOD PRESSURES OF DIFFERENT MATURITY GROUPS 


The relation of sexual maturity to physical growth and develop- 
ment has been subject to considerable speculation and investigation for 
a number of years. Little work of a scientific nature, however, has 
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been done on the relation of maturity to the development of the arterial 
system. Measures of pressure are perhaps the most satisfactory data 
concerning this highly variable anatomic system that can be had in 
quantity. I attempted to investigate the changes in blood pressure 
that occur before, during and after pubescence; to study the differ- 
ences that may exist at given ages in the average blood pressures of 
groups that reach puberty before, at and after the median age for the 
onset of that phenomenon, and further, to determine the relative influ- 
ence of various factors involved in these changes and differences. 

In order to determine better the relation of maturity to blood pres- 
sure, the girls were divided into three groups: (1) those maturing 
before the thirteenth birthday; (2) those maturing between the thir- 
teenth and fourteenth birthdays, and (3) those maturing on or after 
the fourteenth birthday. The boys were also divided into three groups, 
the middle group being one year older than the similar group of girls, 
and the first and third groups including all subjects maturing before 
and after the middle group. The three groups of both sexes are 
hereafter referred to as groups I, II and III in order of precocity of 
sexual maturing. 


PREVIOUS INVESTIGATIONS 


Descriptions of the changes of blood pressures of either adolescent 
individuals or groups are few, and the behavior of the arterial pres- 
sures in relation to puberty is, at best, but vaguely understood. 

Five studies of blood pressure were made under the direction of 
McCurdy,”* in the years from 1909 to 1913, by the palpation method, 
and he reported ranges of the pressures for prepubescent, pubescent 
and postpubescent subjects. When the horizontal posture was 
employed, the systolic pressures ranged from 103 to 111 mm. for 
those who were prepubescent, from 107 to 121 mm. for those who 
were pubescent and from 110 to 126 mm. for those who were post- 
pubescent. When the vertical posture was employed, the pressures 
of the prepubescent subjects ranged from 104 to 112 mm., those of 
the pubescent subjects from 110 to 120 mm. and those of the post- 
pubescent subjects from 109 to 125 mm. In both positions, the pres- 
sures of those who were prepubescent were lower than those of either 
of the other groups, and the pressures of those who were postpubescent 
were the highest. Variability increased from group to group. 

Burlage ** reported average systolic pressures of three groups of 
girls. The average pressures found by him are 110.235 + 0.454 mm. 
for nonmenstruating high school girls, 121.760 + 0.419 mm. for men- 
struating high school girls and 108.150 + 0.250 mm. for college girls. 
The average diastolic pressures were found to be 66.045 + 0.330 for 


26. McCurdy, James Huff: The Physiology of Exercise, Philadelphia, Lea & 
Febiger, 1928, p. 32. 
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nonmenstruating high school girls, 74.765 + 0.326 for menstruating 
high school girls and 90.710 + 0.250 for college girls. 

Reports, other than the foregoing, were based on analyses of curves 
drawn to represent the pressures of representative groups that have 
been formed without reference to sexual maturation. When such a 
procedure is followed, any increase or decrease in the gradient of the 
pressure curve between 10 and 17 years is interpreted in terms of the 
onset of puberty. On the basis of such an analysis, Stocks *° wrote: 


The onset of puberty therefore accentuates the systolic gradient and depresses 
the diastolic, so that the pulse pressure is rapidly raised; towards the end of 
adolescence diastolic pressure rapidly rises and pulse pressure rapidly falls. 


Other writers, on the basis of the same type of evidence, have 
reported adolescent changes in pressure. Among these, Faber and 
James * found that a period of relative inactivity both in growth and 
in rapidity of changes in circulatory phenomena precedes adolescence, 
and a period of acceleration in these various reactions follows; 
Wolfensohn-Kriss ?° concluded that blood pressure reaches a peak at 
the onset of puberty, after which it remains constant, and Hall,* 
wrote that arterial tension is modified and blood pressure considerably 
augmented during adolescence. The foregoing statements are illus- 
trative of the available type of information concerning the relation 
between arterial pressures and adolescence. When not incorrect, the 
statements are vague and inadequate. Finer analysis of the data and 
clearer definition of terms are necessary to an understanding of the 
changes in pressure during adolescence. 


PRESENT DATA 


Average systolic, diastolic and pulse pressures for each of the three 
previously described maturity groups are reported for each adolescent 
age. Behavior trends and age differences in the pressures of the three 
maturity groups are revealed by a study of the pressure averages of 
these groups. A study of the curves representing the pressures of 
individuals is unsatisfactory, because the elimination or control of all 
factors that influence the pressure level is impossible, and single mea- 
surements or short series of measurements may, therefore, reflect the 
influence of these factors. The stability gained by judicious group- 
ing more than offsets the disadvantages inherent in the method. 

The female groups were subjected to detailed study because a gen- 
erally accepted criterion of maturity can be employed. 


27. Hall, G. Stanley: Adolescence, New York, D. Appleton and Company, 1904, 
vol. 1, p. 88. 
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The division of boys into maturity groups on the basis of the 
appearance of axillary hairs is probably unsatisfactory. The relation 
between the appearance of hair and the beginning of menstruation in 
females is not sufficiently distinct to warrant the use of the former as 
a criterion of menophania; in boys, there is no satisfactory method of 
determining the relation of the beginning of function to the appear- 
ance of hair in the armpits. The last mentioned phenomenon was used 
by Godin *® as one indication of pubescence. The order of appear- 
ance of the pubic and axillary hairs of the subjects of this investigation 
appears to be as Godin predicted. The data for the male groups are 
summarized in tabular form and presented in the appendix of the 
original study ° for what they may be worth. 


SYSTOLIC PRESSURE OF FEMALES OF DIFFERENT MATURITY GROUPS 


When the age groups are divided on the basis of precocity of 
maturing, the number of cases is so greatly reduced that the reli- 
ability of the averages may be questioned for certain ages. It appears 
obvious, however, that an analysis of curves representing three homo- 
geneous divisions of a distribution should be at least as satisfactory 
as an analysis of the curve representing the entire, but less homo- 
geneous, distribution. 

The average systolic pressures of non-Jewish females of the three 
maturity groups are presented in table 21. The curves representing 
these values are found in chart 4. 

There appear to be actual differences in the systolic pressures of the 
three maturity groups. The curve for females maturing at 10, 11 and 
12 years *° probably reaches a peak before 13 and falls gradually from 
that point to the end of the period (19 years). The systolic pressures 
of the two remaining groups reach a peak at 15 or 16 years, the two 
curves running parallel not only to each other but to the curve for the 
entire group.*® The average pressures of the group latest to mature 
are considerably less than those of the middle group and consistently 
lower than those of the entire group. 


28. Godin, Paul: Growth During School Age, translated by Samuel Ely, 
Boston, The Gorham Press, 1919, chapter 5. 

29. This curve and the other two representing the average pressures of different 
groups can be presented for only the later years. There are no averages for ages 
under 11 years that are worth plotting. If the curve representing the average 
pressures of group I could be extended to include the earlier years, undoubtedly it 
would assume a form somewhat similar to the curve of the entire group, although it 
is my opinion that it would parallel that curve at a considerably higher level. 

30. The term, “entire group,” is used to indicate an age group embracing all 
subjects regardless of precocity of maturing. 


4 
) 


TABLE 21.—Average Systolic Blood Pressures of Non-Jewish Girls of Different 


Maturity Groups for Ages from 6 to 19 


Chart 4.—Average systolic pressures of non-Jewish girls of different maturity 


groups. 


Systolic Pressures of Girls Maturing at Ages 


Below 13 13 Above 13 


86.00 
(1) 
86.00 
(1) 
96.00 
(2) 
100.00 
(1) 
116.00 
104.00 
(3) 
108.88 + 1.42 


106.31 + 0.94 
(29) 


105.73 + 0.88 101.25 + 1.58 
(41) (16) 


104.11 + 0.89 105.48 + 1.13 101.40 + 1.45 
(54) (29) (30) 
104.42 + 0.75 
(45) 


104.58 + 1.05 
(38) 


108.60 -+ 1.20 104.49 + 1.35 
(40) (35) 


109.42 + 1.19 
(48) 


105.24 + 0.88 
(41) 


102.08 + 1.06 105.77 + 1.31 100.71 + 0.96 
(26) (36) (35) 


96.67 99.33 + 2.28 
(12) (12) 


Pressure in mm. 


Maturing before 13 

—-—— Maturing at 13 
Maturing after 13 
Entire Group 


80 


All Cases 
84.92 + 1.14 
(25) 
85.46 + 0.83 
(52) 
89.41 + 0.83 
(73) 


92.61 + 0.75 
(72) 
92.82 + 0.70 
(77) 
96.08 + 0.74 
(63) 
100.07 + 0.88 
(75) 
102.41 + 0.82 
(61) 
103.14 -+- 0.70 
(84) 
103.94 + 0.65 
(115) 
105.88 + 0.63 
(121) 
106.69 + 0.63 
(128) 


102.96 + 0.68 
(97) 
100.53 + 1.18 
(34 


) 
104.71 


(7) 


L 


age 


1415 16 17 18 #19 


P.O 
Age 
6 92.00 87.00 
(3) (4) 
7 94.00 98.00 
(4) (6) 
8 97.00 100.00 
(4) (1) 
9 96.50 104.00 
(4) (1) 
10 95.00 106.00 
(2) (1) 
1 96.00 83.60 
(1) (5) 
12 a 103.00 92.57 
(6) (7) 
(i4) 
14 
15 
+ 
17 
18 
19 116.00 TAR 102.00 
@) (5) |_| 
110 
/ \ 
+ 
/ \ 
105 
\ 
1 
| 
4 
on 
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Designating the groups as I, II and III, in order of precocity of 
sexual maturation, the systolic pressures of group I are 8.81 + 1.67 
mm., 3.90 + 1.25 mm. and 2.59 + 1.12 mm. higher (for ages 11, 12 
and 13) than are the average pressures for the entire group; the 
averages of the two groups are approximately equal at the age of 14, 
and those for group I are 1.46 + 0.98 and 2.11 + 1.25 mm. lower 
than those for the entire group at ages 15 and 16, respectively, and 
are slightly lower at all succeeding ages in spite of the decrease in the 
average pressures of all groups after 16 years. When taken alone at 
any given age, the difference in the averages of group I and those of 
the entire group is not unquestionably significant. The consistency and 
the nature of the differences are such, however, that a well defined 
tendency for the systolic pressures of group I to be above average 
before 14 years, and below average after that time, seems evident. 

The average systolic pressures of group I exceed those of group II 
up to 14 years, the difference amounting to 4.48 + 1.81 mm. at 13 
years. The averages of group II are larger than those for group I 
at all ages after 14, the differences being 4.18 + 1,42, 4.84 + 1.23 
and 3.69 + 1.69 mm. at ages 15, 16 and 17, respectively. The differ- 
ences between the averages of groups I and II are greater after 14 
years than are the differences between the means of group I and those 
of the entire group. 

The average systolic pressures of subjects who mature at 11 years 
are considerably higher than those of group I, which embraces all 
those maturing at 10, 11 and 12 years of age. The average pressures 
of those maturing at 11 years are 112.14 mm. at 11, 111.44 mm. at 12 
years, 107 mm. at 13 and 101.12 mm. at 14 years, for seven. nine, ten 
and seventeen cases, respectively. 

The difference between the average systolic pressures of groups 
I and III, at 13 years, is 6.16 + 240 mm. The differences after that 
age are small, because the decreasing averages of group I are about 
equal to those of group III during the years in which the latter group 
experiences its highest pressures, and also during the years that fol- 
low, when the averages of both groups decrease. 

The curves for groups II and III, as before noted, parallel each 
other closely although at decidedly different levels. The differences 
between the averages of group II and group III are 1.68 + 2.73, 4.08 
+ 1.84, 4.11 + 1.81, 4.18 + 1.48, 5.08 + 1.62 and 4.00 + 2.70 mm., 
at ages 13, 14, 15, 16, 17 and 18, respectively. The curves for groups 
II and III compare more favorably with each other than does either 
with the curve for group I. This may be attributed in part to the 
fact that there is a greater difference between the average ages of 
maturing of groups I and II than there is between those of groups II 


and III. 
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It is evident that the behavior of the pressures of each group is 
significantly different, in spite of the fact that the differences between 
the means of any two groups are small. 


The three curves of the different maturity groups are components 
of the curve for the entire distribution. The high systolic pressures 
of group I at ages 11, 12 and 13 tend to produce large average incre- 
ments for the entire group, but by the thirteenth year, the rate of 
increase of the average pressures of the entire group is reduced because 
of a continued decrease of the average pressures of group I. When 
the curve for the entire group reaches its peak, the curves for groups 
II and III reach their highest points and the falling curves for group I 
are temporarily at a standstill. All pressure curves, from 16 years on, 
decline, two just beginning to do so and one continuing to fall from 
a peak reached several years before. 


Benecke’s ** statement concerning the influence of blood pressure 
on puberty appears to be borne out, at least in part, by the evidence 
presented in this study. High blood pressures accompany the onset 
of puberty. For group I, the pressures tend to be highest shortly 
before the beginning of puberty; for groups II and III, the highest 
pressures tend to be found at ages immediately following the first occur- 
rence of menstruation. The high average pressure found at puberty for 
any group does not indicate that there has been a sudden acquisition of a 
large increment of pressure, but rather that there has been an acceler- 
ated increase for a period of years. 


It appears to me that the pressures of different maturity groups 
(females) reach peaks at different ages, not primarily because of the 
influence of puberty, but rather because the groups are, and have been 
for years, distinct from each other in point of physiologic and anatomic 
development. Differences in capacity for growth and development 
probably differentiated the groups from the earliest moments of life. 
Children who are mature are different from those who are not, but 
very little of the difference can be attributed to sudden changes in the 
more precocious group. The differences between the groups may be 
traced to the different growth and developmental rates that have char- 
acterized the two groups from the earliest years. Puberty is not estab- 
lished by a sudden change. The first menstruation, a widely used 
criterion for puberty in girls, occurs suddenly of necessity, but is the 
result of the growth and development of years. The growth probably 
is characterisitic of all parts of the body, including the skeletal, mus- 
cular, glandular and arterial systems. The evidence presented in this 
study indicates that children who mature early have higher pressures 


30a. Cited by Hall (footnote 27). 
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than the less precocious for several years before the onset of puberty. 
A comparison of physical growth of different maturity groups will be 
introduced later. 

The average systolic pressures of males of different maturity 
groups were presented in the appendix of the original study. There 
appear to be no consistent differences between the average pressures 
of groups I and II, but the averages of the latest maturing groups are 
consistently below the averages of the entire group. 


DIASTOLIC PRESSURE OF FEMALES OF DIFFERENT MATURITY 
GROUPS 


The age averages of the diastolic pressures of the three maturity 
groups of females are presented in table 22. The relation of the pres- 
sures of groups I, II and III to each other and to age is shown in chart 5. 

The high correlation between systolic and diastolic pressures would 
lead one to expect the curves representing diastolic pressure to show the 
same general trends shown by those of systolic pressure. This, with 
certain exceptions, is found to be the case. 

The average diastolic pressures of groups I and II are higher for 
all ages than those of group III. The average pressures of group I 
exceed those of group II for ages 11 to 14 and are slightly lower for 
succeeding ages. There appears to be a general decline after the age of 
16 years. 

The means ** for group III are, as before stated, below the average 
for all ages, the differences amounting to 2.67 + 1.99, 2.77 + 1.17, 
2.26 + 1.11, 1.21 + 0.89, 1.37 + 1.07 and 2.41 + 2.46 mm., for ages 
from 13 to 18 inclusive. The means for group I are consistently above 
average up to 17 years; the differences are 4.36 + 1.54, 1.94 + 1.05, 
162 + 0.85, and 1.90 + 0.94 mm. for ages 11, 12, 13 and 14, 
respectively. The averages for group I are 4.29 + 2.03, 4.67 + 1.34, 
2.90 + 1.21, 1.44 + 1.09 and 1.95 + 1.24 mm. higher than those for 
group III, for ages 13, 14, 15, 16 and 17, respectively. The differences 
are small; nevertheless, the behaviors of the diastolic pressures of the 
three maturity groups are significantly different. 

Age averages of diastolic pressure of males are presented in the 
appendix of the original study.° No pronounced trends in the behavior 
of the pressures of the three maturity groups are apparent, except that 
average pressures for the latest maturing group are below average for 
all ages. 


31. The mean pressures of the entire group are assumed to be the average 
pressures. 


> 


TaBLe 22.—Average Diastolic Blood Pressures of Non-Jewish Girls of Different 
Maturity Groups for Ages from 6 to 19 


Age 


Diastolic Pressures of Girls Maturing at Ages 


Below 13 


13 


Above 13 


46.00 57.56 + 0.95 
(1) (25) 
6 40.00 59.33 59.50 56.00 + 0.75 
() (3) (4) (52) 
7 65.00 57.50 60.33 57.25 + 0.60 
(2) (4) (1) (72 
8 70.00 55.50 60.00 59.28 + 0.7: 
(4) (1) (72) 
9 70.00 60.00 60.00 59.88 + 0.59 
q) (4) (1) (77) 
10 59.38 57.00 60.00 61.29 + 0.63 
(3) (2) (1) (63) 
11 68.88 + 1.40 54.00 52.00 64.44 + 0.63 
(17) q@) (5) (75) 
12 66.45 + 0.86 65.33 57.14 64.51 + 0.60 
(29) (6) (7) (61) 
13 7.29 + 0.65 64.00 + 1.18 63.00 + 1.92 65.67 + 0.54 
(41) (16) (14) (84) 
14 69.00 + 0.81 66.86 + 0.83 64.33 + 1.07 67.10 + 0.48 
(54) 29) (30) (115) 
15 68.07 + 0.67 68.50 + 0.68 65.17 + 1.01 67.43 + 0.45 
(45) (40) (35) (121) 
16 69.32 + 0.76 69.83 + 0.78 67.88 + 0.77 69.09 + 0.45 
(38) (48) (41) (128) 
17 67.46 + 0.82 67.78 + 0.83 65.51 + 0.93 66.88 + 0.52 
(26) (36) (35) (91) 
18 65.00 69.00 + 1.37 64.00 + 2.23 66.41 + 1.05 
(6) (12) (12) (34) 
19 74.00 67.40 66.43 
q) (5) (7) 


Pressure in ma, 


“—** Maturing before 13 


—-— Maturing at 13 
—--- Maturing after 13 
ae Entire Group 


Age 


Chart 5.—Average diastolic pressures of non-Jewish girls of different maturity 


groups. 
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An analysis of the findings of this study indicates that diastolic 
pressure is, in some way, related to the onset of puberty. The earliest 
maturing group tends to have higher diastolic pressures than do groups 
II and III, at least during the first years of adolescence. There is 
evidence of a tendency for the group that matures last to have lower 
pressures at all ages than do the more precocious groups. 


PULSE PRESSURE OF FEMALES OF DIFFERENT MATURITY GROUPS 


Age averages of pulse pressures for the three maturity groups of 
girls and for the group embracing all girls are presented in table 23. 
The relation of these averages to age and to each other is shown in 
chart 6. 

The average pulse pressure of group I is highest at the age of 12 or 
before, and declines rapidly to a new level, the loss between 13 and 14 
years amounting to 3.26 + 1.04 mm. If the pressures of the girls of 
this group who are 11, 12 and 13 years of age are placed in one dis- 
tribution and the pressures of those aged 14, 15, 16 and 17 are placed 
in another, the two distributions yield significantly different means. In 
other words, those girls who reach maturity early tend to have high pulse 
pressures before 13, after which they tend to have pressures considerably 
below average. The average pressures for group I are 4.46 + 1.45, 
2.08 + 1.20 and 1.04 + 0.95 mm. above average for ages 11, 12 and 
13, and 1.08 + 0.85, 2.72 + 0.89, 1.79 + 0.99 and 1.77 + 0.98 mm. 
below average for ages 14, 15, 16 and 17, respectively. 

The mean pressures of group II are perhaps below the average 
pressures of the entire group for ages below 14, but are 1.71 + 1.15, 
1.90 + 1.14, 1.58 + 1.10 and 2.07 + 0.93 mm. higher for ages 14, 15, 
16 and 17, respectively. The average pulse pressures of group I are 
probably higher for the age of 13 and the immediately preceding years 
than are those of group II; they are lower after 13 years, the difference 
amounting to 2.79 + 1.25, 4.62 + 1.23, 3.37 + 1.28 and 3.84 + 1.13 
mm. at the ages of 14, 15, 16 and 17 years, respectively. A significant 
difference exists in the pressure levels of the two groups during the four 
year period. 

The downward movement ending at 14 years, in the curve of the 
entire group, is evidently caused by the rapid fall of the curve of group 
I without offsetting rises in the curves of the late maturing groups. The 
succeeding upward movement is the result of rapid rises in the curves 
of the late maturing group, which are not counteracted by a fall in the 
curve cf group J. A study of the four curves presented in chart 6 
indicates that any interpretation of the curve of the entire group in 
terms of precocity of sexual maturation is likely to be in error. 


$ 
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TaBLE 23.—Average Pulse Pressures of Non-Jewish Girls of Different Maturity 
Groups for Ages from 6 to 19 


Pulse Pressures of Girls Maturing at Ages 


Age 


Below 13 


40.00 
46.00 


30.00 


(1) 
46.00 
q) 


44.67 
(3) 
39.94 + 1.30 
(17) 
40.10 + 0.99 
(29) 
38.80 + 0.78 
(41) 
35.52 + 0.69 
(54) 
35.98 + 0.71 
(45) 
36.05 +- 0.84 
(38) 
34.38 + 0.83 
(38) 
31.67 
(6) 
42.00 
(1) 


13 


42.00 
(1) 
37.67 
(6) 
37.25 + 1.26 
(16) 
38.31 + 1.04 
(29) 
40.60 + 1.00 
(40) 
39.42 + 0.97 
(48) 
38.22 + 0.77 
(36) 
35.00 + 1.10 
(12) 


Pressure in mn, 


Entire Group 


Above 13 


(7) 
37.00 + 1.46 
(14) 
37.00 + 1.01 
(30) 
38.99 + 1.00 
(35) 
37.63 + 0.82 
(41) 
35.34 + 1.03 
(35) 
35.00 + 1.27 
(12) 
39.60 

(5) 


All Cases 
27.32 + 0.85 
(25) 


37.84 + 0.52 
(128) 
36.15 + 0.53 
(97) 
34.18 + 0.79 
(34) 
39.00 

(7) 


Age 


Chart 6.—Average pulse pressures of non-Jewish girls of different maturity 
groups. 


st 
T 6 32.67 27.50 30.00 + 0.68 | 
(1) (2) (5) (52) 
7 31.00 36.50 37.00 33.32 + 0.63 . 
(2) (4) (6) (73) 
8 = 41.50 40.00 33.39 + 0.49 
(4) (1) (72) 
9 36.50 44.00 32.87 + 0.58 
(4) (1) (77) 
n 16:3 38.00 46.00 34.94 + 0.67 
(2) q) (63) 
11 31.60 35.48 + 0.64 
(5) (75) 
12 35.43 38.02 + 0.68 
4 (61) 
f 13 37.76 + 0.55 
(84) 
re 14 36.60 + 0.49 
d (115) 
15 38.70 + 0.54 
a (121) 
16 
y 
17 
d 18 
4 
4 
~ 
- 
\ 
36 
eK Maturing before 13 
—— Maturing at 13 
---. Maturing after 13 
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Here again the differences between groups I and II are more striking 
than are those between groups II and III. As already explained, this 
may be attributed in part to the fact that the difference between the 
average ages of maturing of groups I and II is somewhat greater than 
the difference between the average ages of groups II and III. 

Puberty is accompanied by higher systolic, diastolic and pulse pres- 
sures. This indicates that those who have high systolic pressure also 
have high diastolic pressure, but that the diastolic is less above average 
than is the systolic pressure, and the pulse pressure is therefore also 
above average. The foregoing statement leads to the conclusion that 
the force of the heart increases rapidly and arterial resistance less rapidly 
during the pubertal period. 


PHYSICAL DEVELOPMENT OF DIFFERENT MATURITY GROUPS AND 
ITS INFLUENCE ON THEIR BLOOD PRESSURES 


Thus far, this section of the investigation has been concerned with 
the blood pressures of the three maturity groups without reference to 
growth or physical development. The problem now becomes: Are there 
differences in growth, in the growth rate or in the average statures of 
the three groups that are sufficient to explain the behavior of the pres- 
sures ? 


Physical Development of Different Maturity Groups.—All subjects 
have been grouped on the basis of sex, race, age and precocity of 
maturing; the average heights, weights, chest girths, measures of hand 
squeeze, ossification ratios (females only) and lung capacities have been 
computed for each group. 

No subject was used for whom there was not at least one pressure 
reading ; however, anthropometrical measurements are included for years 
when blood pressure readings were not taken. One pupil may be 
represented in from one to four age-pressure distributions, and in from 
one to seven age-height or age-weight distributions. This procedure, 
without obscuring trends, smooths the curves, yields more stable values 
and, above all, extends the curves backward to the earlier ages. 

The results of adding these extra measurements were checked by 
determining, for each age and maturity group, means of height, weight, 
lung capacity, chest girth, hand squeeze and ossification, making use of 
these measures only when there were corresponding blood pressure 
readings. The averages for the restricted distributions are presented in 
tables 19 to 24 of the appendix of the original study.° Adding the 
measurements for which there are no corresponding blood pressure 
measurements does not alter the trends suggested by the averages of the 
smaller number of cases. The discussion that follows is concerned with 
the larger groups. 
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When the averages of the variables of physical growth are computed 
for each of the three maturity groups, the curves representing the 
averages of any one variable resemble those of the other variables. One 
major difference, however, is noticeable. The curves of height of each 
of the maturity groups, unlike those of weight, chest girth, ossification 
and perhaps lung capacity, approximate their upper limits within two 
years after the onset of puberty, and are at about the same level after 
the fifteenth or sixteenth year. The curves (for the maturity groups) 
of weight, chest girth, ossification and perhaps lung capacity continue 
to rise from the ages of 7 to 18 years, consistently maintaining the 
parallelism of the curves. 

The similarity of the curves of ossification, lung capacity, chest girth 
and weight made it appear desirable to eliminate the first three from the 
following discussion,** which attempts to trace the similarities and differ- 
ences in the behavior of blood pressure and of the two selected variables, 
height and weight. 

Girls who mature early tend to be heavier at any given age than those 
who mature late. The maturity groups cease to differ in height after the 
end of the fifteenth year, a fact that has led different investigators to 
report both a tendency and the absence of a tendency for taller girls to 
reach puberty earlier than it is reached by shorter members of the same 
sex. 

The systolic pressure averages of the entire distribution of girls 
increase with age up to 16 years, as do the average values of height and 
weight. When, however, the pressure and weight curves of the three 
maturity groups are studied, it is apparent that the average pressures of 
group I decline from the age of 11 years to the end of adolescence, while 
the averages of weight increase. Although weight increases and pres- 
sure decreases from year to year, the two variables are correlated. The 
correlation coefficients for weight and systolic pressure in group | are 
0.286 + 0,097 for 13 years (41 cases), 0.345 + 0.082 for 14 (53 cases), 
0.301 + 0.063 for years 13 and 14 combined (94 cases), and 0.261 + 
0.057 for years 12, 13 and 14 combined (121 cases). 

It is apparent that, although pressure declines and weight increases 
with age, those subjects who are heavier tend to have the higher pres- 
sures. Annual increments of weight alone are insufficient to offset the 
influence of other factors that operate on the pressure. 

It has been claimed that rapid growth is accompanied by an increase 
of pressure, but for group I the two greatest annual gains in weight, 
made between 11 and 13 years, are accompanied by losses in pressure. 
The curves of weight for groups II and III rise between 13 and 16 years, 


32. The average values for each of the eliminated variables are presented in 
tabular form in the appendix of the original study (footnote 9). Averages for the 
non-Jewish males and the two Jewish groups are also presented in the appendix. 
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TasB_e 24.—Average Weights of Non-Jewish Girls of Different Maturity Groups 
for Ages from 6 to 19 


Weights of Girls Maturing at Ages 
A 


Below 13 


52.25 
(4) 
54.27 + 1.59 
(13) 
61.39 + 1.19 
(1g) 
70.98 + 1.64 
(27) 
79.28 + 1.51 
(27) 
88.72 + 1.22 
(37) 
102.14 + 1.38 
(45) 
114.11 + 1.17 
(57) 
119.86 + 1.28 
(66) 


122.07 + 1.33 
(58) 


123.73 + 1.78 
(39) 


128.08 + 1.76 
(24) 
135.67 
(6) 


155.50 
qa) 


13 


45.83 
(3) 


50.50 
(9) 
55.40 + 0.96 
(10) 
61.00 + 1.04 
(12) 
71.50 + 1.43 
(14) 
81.17 + 1.40 
(21) 
91.59 + 1.65 
(23) 
101.65 + 1.19 
(35) 
111,06 + 1.14 
(63) 
116.22 + 1.07 
(67) 
120.16 + 1.26 
(61) 
119.23 + 1.33 
(44) 
123.42 + 2.33 
(12) 


Above 13 


43.50 

(3) 
45.83 

(6) 
52.25 

(4) 
55.83 

(6) 
61.50 

(7) 
72.90 + 2.82 

(10) 


79.43 + 1.88 
(i5) 
90.94 + 1.79 
(27) 
100.77 + 1.61 
(44) 


112.15 + 1.50 


114.36 + 1.28 
(49) 


119.39 + 1.63 
. (38) 


115.12 + 2.63 
(13) 


107.90 
(5) 


All Cases 
41.79 + 0.56 
(41) 


47.61 + 0.45 
(80) 


53.88 + 0.46 
(116) 


50.34 + 0.51 
(118) 
67.23 + 0.65 
(131) 


74.68 + 0.71 
(119) 
83.00 + 0.74 
(126) 
93.65 + 0.96 


(110) 
104.94 + 0,88 


(139) 
111.45 + 0.83 
(184) 
116.94 + 0.77 
(177) 
119.24 + 0.83 
(150) 
121.29 + 0.98 
(106) 
121.90 + 1.63 

(35) 


115.29 
(7) 


TanLe 25.—Average Heights of Non-Jewish Girls of Different Maturity Groups 
for Ages from 6 to 19 


Heights of Girls Maturing at Ages 


Below 13 


47.00 
(4) 
48.31 + 0.40 
(16) 


50.68 + 0.22 
(21) 


52.55 + 0.27 
(3). 
55.20 + 0.27 
(38) 
58.13 + 0.25 
(39) 
61.01 + 0.21 
(49) 
63.00 + 0.19 
(60) 


63.64 + 0.19 
(69) 


63.65 + 0.18 
( 


13 


45.25 
(3) 
47.37 
(8) 
49.70 + 0.41 
(10) 
51.62 + 0.39 
(12) 
53.64 + 0.37 
(14) 
56.25 + 0.32 
(21) 
59.16 + 0.34 
(23) 
61.70 + 0.24 
(35) 
63.33 + 0.19 
(62) 
64.22 + 0.17 
(67) 
64.32 + 0.16 
(61) 
64.32 + 0.17 
(43) 


64.75 + 0.35 
(12) 


Above 13 


48.05 
(5) 


50.54 
(7) 


53.00 
(8) 
55.25 + 0.57 
(11) 
57.31 + 0.48 
(16) 
59.42 + 0.34 
(27) 
61.83 + 0.23 
(45) 
63.73 + 0.20 
(52) 
64.45 + 0.19 
(53) 
64.49 + 0.19 
64.04 + 0.28 
(14) 


63.50 
(4) 


All Cases 
42.99 + 0.17 
(46) 


45.67 + 0.14 
(83) 
48.17 + 0.12 
(121) 
50.69 + 0.12 
(125) 
52.69 + 0.15 
(123) 
55.08 + 0.16 
(120) 
57.18 + 0.16 
(130) 
59.57 + 0.17 
(116) 
61.75 + 0.15 
(143) 
63.05 + 0.12 
(187) 
63.88 + 0.10 
(179) 


64.34 + 0.11 
(157) 


6 
|| 
8 q 
9 
10 
11 
12 
14 
15 
| 
19 
| 
6 45.25 
(3) 
46.25 
(8) 
8 
|| 
|| 
10 
11 
12 
13 
d 
15 th 
16 64.14 + 0.22 af 
; 17 64.37 + 0.26 64.39 + 0.11 
(25) (105) p 
18 65.50 64.38 + 0.23 0 
6) 
19 67.25 64.25 
a) ©) 
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as do those of pressure. The combined gains in the pressures of the two 
groups more than offset the downward trend of the curve for group I, 
and the curve of the entire distribution continues upward, although with 
lessened gradient. The systolic pressure averages of all groups decrease 
after the age of 16, while average weights continue to increase from year 
to year. 


Weight in pounds 


—— Maturing before 13 
5 —— Maturing at 13 
ancon Maturing after 13 


6 7 8 9 10 31 12 13 14 «15 16 17 16 19 
Age 


40 


Chart 7.—Average weights of non-Jewish girls of different maturity groups. 


It seems probable that weight and systolic pressure are related 
through their common relationship to some other factor. The fact 
that the correlations between the two variables are significant for the 
ages from 9 to 16, but not for the ages before or after, may indicate 
that some force influences both forms of development during that 
period. This influencing factor probably regulates the development 
of both variables, which are possibly further correlated through their 
reaction on each other. 
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It has been shown that there is some little correlation between height 
and systolic pressure, and that the correlation between them may be 
attributed to the correlation of both to weight. 

The curves representing the heights of the three maturity groups 
are surprisingly smooth, and at ages before 14, a relation between pre- 
cocious maturity and growth in height is apparent. However, the 
curve of average height of group I rises but little after 13 years; the 


set 
z 
54+ 


Maturing before 13 
——- Maturing at 13 
’ -...-. Maturing after 13 


Age 
Chart 8.—Average heights of non-Jewish girls of different maturity groups. 


curve of average height of group II rises to the age of 15, although 
with lessened gradient after 14 years, and the curve of group III rises 
more or less gradually to the age of-16 years. 

The question may be raised as to whether cessation of growth 
(height) might be an influence in reducing the average pressures, but 
this seems improbable. The curve of average height of group I 
shows large increments of 2.65, 2.93, 2.88 and 1.99 inches (1.23, 1.37, 
1.34 and 1 cm.) for ages 10, 11, 12 and 13 years, respectively, while 
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the blood pressure curve reveals annual losses for two or three of the 
four years. The curve of average height of group II shows large 
increments of 2.61, 2.89, 2.54 and 1.63 inches (0.935, 1.35, 1.17 and 
0.82 cm.), for ages 11, 12, 13 and 14 years, respectively, and the 
averages of systolic pressure also increase during those years. 
Increases in height are accompanied by increases in pressure in one 
group but are accompanied by losses in pressure in the other group. 
Gains in the average height and pressure of group III are smaller for 
all years than those in the average height and pressure of group II. 
Rapid growth in height of groups II and III comes to an end at about 
the time that the pressure of these two groups begins to decline, but 
such is not the case for group I. 

It may be noted that the systolic pressure curve of group I reaches 
a peak at about the time of the onset of puberty, while group II, matur- 


TABLE 26,.—Zero-Order Coefficients of Correlation for Non-Jewish Girls, 12 and 
13 Years of Age 


Chest Lung Ossification 
Systolic Weight Height Girth Capacity Ratio 
0.388+0.055 0.472+0.053 0.450+0.055 0.485+-0.052 0.365+-0.059  0.334+.0.061 
0.369+-0.056 0.264+0.060 0.374+0.055 0.154+0.063  0.155+-0.063 
0.593+-0.042 0.205+0.062 
+H 0.625+-0.039  0.381-+-0.055 


ing at 1344 years, does not yield its highest averages before the age of 
15 or 16 years. The pressures of group I tend to decrease after the 
onset of puberty, while those of group II do not decrease until two 
years after the the onset of puberty. The pressure curve of group III 
parallels, at a lower level, that of group IT. 

Weight, height or the rate of increase of either seems insufficient 
to account for the pressure differences of the three maturity groups. 
As has been stated, the differences are probably attributable to some 
factor that influences not only arterial development, but growth in 
general. This factor is not some phenomenon growing out of puberty, 
although it is related to it.and influential in bringing it about. No state- 
ment can be formulated that describes the behavior of the blood pressure 
of each of the three groups with relation to the onset of puberty. This 
may indicate that precocity of maturing is not the fundamental or 
primary determiner of the changes that occur in the blood pressure. An 
analysis of results obtained by the employment of partial correlations 
may furnish further evidence. 


The Correlation Between Systolic Pressure and Precocity of 
Maturing.—The remainder of this section will be devoted to an attempt 
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to determine the relation of maturity to the systolic pressure of selected 
age groups. It must be remembered that the following discussion applies 
only to the specified age groups. 

The first group selected for study was made up of girls who were 
within a few days of their twelfth or thirteenth birthdays. The inter- 
correlations among the variables, systolic pressure, earliness of maturity, 
weight, height, chest girth, lung capacity and ossification ratio, were 
found, and the zero-order coefficients are presented in table 26. 

The intercorrelations among the same variables were determined for 

a group of 64 subjects all of whom were within a few days of 13 years of 
age. The zero-order coefficients are presented in table 27 of the original 
study. The measurements of the smaller group yield coefficients that 
agree within one half of the probable error with those of the larger 
group. 
For the 12 and 13 year old group, the coefficients of correlation for 
maturity and systolic pressure are, with weight constant, 0.261; with 
height constant, 0.108; with chest girth constant 0.255; with lung 
capacity constant, 0.361, and with ossification ratio constant, 0.474. 

With maturity constant, the coefficients of correlation for systolic 
pressure and each of the variables, weight, height, chest girth, lung 
capacity, and ossification are 0.229, 0.108, 0.231, 0.014, and — 0.029, 
respectively. 

The findings are not greatly different for the 13 year old group 
(64 cases). The coefficients of correlation for systolic pressure and 
maturity are, with weight constant, 0.287; with height constant, 0.318; 
with chest girth constant, 0.282, and with lung capacity constant, 0.358. 

With maturity constant, the coefficients for systolic pressure and 
each of the variables, weight, height, chest girth and lung capacity, 
are 0.173, 0.031, 0.251 and 0.072, respectively. 

Weight and chest girth, between which there is a high correlation, 
are correlated to systolic pressure when precocity of maturation is con- 
stant. When maturity is held constant, systolic pressure does not corre- 
late with lung capacity or ossification, and the correlation between 
pressure and height is greatly reduced. It has already been shown that 
the correlation between height and systolic — disappears when 
weight is held constant. 

The foregoing analysis leads to the followin conclusion: Systolic 
pressure is related to precocity of maturing independent of the influence 
of increased weight, height, chest girth, lung capacity and ossification, 
and it is related to weight and to chest girth independent of the influence 
of maturity. The evidence points toward a third correlated and probably 
controlling factor. 

There is a relation between early maturity and systolic pressure in 
the female group 13 years of age. However, when the intercorrelations 
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for maturity, pressure, height and weight of the group of 14 year old 
subjects are found, the correlation between systolic pressure and 
maturity disappears, although correlations involving height, weight and 
maturity are positive and similar to those reported for the 13 year 
group. This may be attributed to the fact that at the age of 14 years, 
the pressures of those who matured early are, as a rule, declining, and 
are less than those of girls who have just matured or about to mature. 
Correlation between systolic pressure and early maturity is not to be 
found after a considerable number of the group have reached puberty. 


It has been accepted by physiologists that the force of the heart, the 
elasticity of the arteries, the resistance of the arterioles and capillaries 
and perhaps the volume and viscosity of the blood are directly respon- 
sible for the pressure of the blood (Judson and Nicholson *°). The 
influence of any variable on the pressure is probably due to its influence 
on one of the foregoing factors. At times I have probably used the 
phrase, “change in blood pressure,” when the more cumbersome expres- 
sion, “change in the heart’s energy in systole, in the elasticity of the 
artery walls, in the resistance of the capillaries and arterioles, and (or) 
in the nature of the blood,” would have been more nearly what was 
meant. 


This study has presented evidence of the relation of systolic pressure 
to a number of variables, including age, physical growth and physiologic 
development. 

The evidence points to the conclusion, however, that changes in 
blood pressure or changes in the circulatory mechanism that are responsi- 
ble for pressure changes cannot be attributed to height, weight, age 
or onset of puberty. The correlations that have been found are probably 
the result of the influence of an undetermined factor on each of the 
correlated variables. 


SUMMARY AND CONCLUSIONS 


Changes in blood pressure are large and can be measured. ‘The 
pressures react readily and noticeably to numerous forces that are 
incapable of producing immediate and measurable changes in the more 
stable physical traits. These qualities give certain possibilities to blood 
pressures as a subject of study and investigation, but, at the same time, 
they render difficult the conditions of control necessary to scientific 
inquiry. 

Investigations of the pressures of normal children have been few 
and have presented conflicting evidence. The lack of agreement among 
specialists emphasizes the need of a general acceptance of a standardized 
technic of measurement, at least for work with normal subjects. 
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After the establishment and acceptance of standardized procedures, 
it is yet necessary to build up a body of facts concerning the pressures 
of normal children before the possibilities of further research can be 
fully understood. 

The present study, based on measures obtained by what appears to 
be the technic best adapted for work with normal children, presents a 
number of these facts, and furnishes evidence in support of several 
findings presented in previous investigations. 

The following statements are based on evidence presented in this 
study : 

1. The average blood pressures of children increase with age, except 
that the pressures of females tend to decrease after the sixteenth year. 
The forms of the pressure curves indicate that factors other than age are 
active in changing the slope and direction of the curves. 

2. Blood pressures of normal children of the same age vary within 
wide limits. There are also wide fluctuations in the pressures of any 
child, which may be explained, to some extent, in terms of known 
influencing factors. Normal blood pressure may be best described as 
a range. For large groups of children, the size of the range does 
not appear to be influenced by age, sex or race. 


»\ 3. Significant differences exist between the pressures of the two 
sexes. The average systolic pressures of girls appear to be higher than 
those for boys for ages from 10 to 13; after 13 years, the pressures 
of boys exceed those of the girls, the differences increasing with age. 
The average diastolic pressures of girls and boys vary only within the 
limits of unreliability, but from 11 to 16 years the consistently higher 
absolute values for girls suggest real differences. The average pulse 
pressures of boys exceed those of girls after the thirteenth birthday, 
the difference increasing with age. 


4. Systolic, diastolic and pulse pressures are intercorrelated at all 
ages. The correlation coefficients expressing the relation between 
systolic and diastolic pressures and between systolic and pulse pressures 
are positive. The correlations between diastolic and pulse pressures 
are negative at all ages. These relationships have been interpreted to 
indicate that persons who have systolic pressures above the average tend 
to have both diastolic and pulse pressures above the average, and “that 
those with diastolic pressures above average will tend to have pulse 
pressures below average but not by the same amount, so that the total 
(systolic) pressures will tend to be above the average also” (Stocks *°). 

The negative correlations between diastolic and pulse pressures indi- 
cate that the higher the diastolic pressure, the less additional force is 
necessary to maintain circulation. 
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The coefficients of correlation for systolic and diastolic pressures’ 
decrease with age; those for systolic and pulse pressures increase. The 
relation between systolic and diastolic pressure changes as the higher 
levels that accompany increased age’are attained. An older pupil who 
has a diastolic pressure above average is less likely to have a systolic 
pressure above average than is a younger pupil. This is in keeping with 
the statement made in the foregoing paragraph. 


5. Systolic pressure and, to a less extent, diastolic pressure are 
related to physical development. Systolic pressure is correlated with 
physical development independent of age. The correlation between 
height and systolic pressure disappears when weight is held constant. 
Weight and chest girth, of all the variables studied, are correlated with 
pressure when maturity is held constant. The correlation of pressure 
with maturity and also with weight, and the correlation between maturity 
and weight as well, are probably results of the influence of some factor 
or factors that regulate the developing and maturing process. 

Much has been written during recent years concerning the function 
of certain ductless glands that discharge their secretions directly into 
the blood stream. The interaction among these glands, particularly the 
thyroid, the pituitary, the suprarenals and the gonads, and their influence 
on the growth and development of the body are probably important. The 
suprarenals are known to secrete into the blood a substance that stimu- 
lates the circulation and raises the blood pressure. There is no doubt 
that growth and development are influenced by these glands. However, 
comparatively little is known about the influence of the glands on other 
parts of the body. 


/ 6. The differences of children as to precocity of sex maturation are 
reflected in the behavior of the blood pressures. When females are 
divided into three groups on the basis of precocity of maturing, the 
behavior of the pressures of each group appears to have some relation 
to maturity. Changes in the trends of the blood pressure curves, how- 
ever, do not occur at equal time intervals from the onset of puberty for 
the different maturity groups. It appears that if the onset of puberty 
influences the pressure trends, the age at which it is attained tends to 
modify its influence. 

The pressures of the different maturity groups reach peaks at ditfer- 
ent ages. This should probably be attributed, not primarily to the 
influences of any forces peculiar to that period, but rather to the fact 
that the groups are, and have been for years, distinct from each other 
in point of anatomic and physiologic development. 


/ 7. Children, different as to precocity of maturing, are different as to 
anatomic and physiologic development at all ages before the onset of 
puberty and, in some aspects, for a number of years thereafter. There 
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‘is a tendency for girls and boys who mature early to be heavier, to have 
larger chest girths, ossification ratios and perhaps lung capacities at all 
ages than those who mature later, while similar differences in height are 
not found after 14 years. Those who mature early approach adult 
levels of physical development, particularly of height, at earlier ages 
than do the less precocious. 

It has been known for a long time that a pubescent child differs from 
a prepubescent child of the same age, but it is not generally recognized 
that the differences between the two are but slightly, if any, larger than 
the differences that have existed between them since early childhood. 

Puberty is established through a long period of development, the 
time required varying from ten to eighteen years. The first menstrua- 
tion, which has been used widely as a criterion for puberty in girls, 
necessarily occurs with abruptness, but it is the result of years of 
preparation. 

Girls of a given age divided into menstruating and nonmenstruating 
groups are, at the same time, divided into groups that not only are 
anatomically and physiologically different, but that have been different 
since the earliest years. The extravagant claims that have been made 
concerning the nature of growth during the adolescent period may 
probably be attributed to the false assumption that the differences 
between mature and immature groups represent the gains made during 
a brief period of time by the more precocious group. 

Differences in the blood pressures of children of any given age are 
probably as pronounced as those in growth in general. In spite of 
the correlation between pressure and the variables of growth, the physi- 
cal superiority of children who mature early is not in itself sufficient 
to account for the behavior of the blood pressures. 


HEMOPHILIA 


TREATMENT BY PROTEIN SENSITIZATION * 


R. CANNON ELEY, M.D. 
AND 


STEWART H. CLIFFORD, 
BOSTON 


M.D. 


Vines,’ in 1920, while treating a patient with hemophilia observed 
that following the development of a local skin reaction to horse serum, . 
not only did the bleeding cease, but there was also a reduction in the 
coagulation time of the capillary blood. 
In 1926, Mills * repeated the observations of Vines. He found that 
patients with hemophilia, when treated by protein sensitization, with a 
local cutaneous reaction, generated a normally reacting prothrombin. 
In two patients so treated the clotting time was reduced from twenty 
to four and one-half minutes in one, and from ten to two and one-half 
minutes in the other. 


Since 1928 we have treated eight children suffering from hemophilia 
according to the method of Vines and Mills. We soon discovered that 
the treatment did not completely remove the bleeding tendency, but we 
did find sufficient improvement in the patients, as evidenced by clinical 
and laboratory observations, to make it the most satisfactory method 
of treatment for this distressing malady at the present time. In every case 
the capillary clotting time was dramatically reduced, and with reduc- 
tion there was clinically either complete absence of superficial bleeding 
from cuts and abrasions or a great lessening of this tendency. We have 
made the interesting observation that despite the reduction in the capil- 
lary clotting time there was in no instance any decrease in the venous 
coagulation time. Perhaps in some way correlated with this observa- 
tion is the fact that there was no protection against injuries involving 
the larger blood vessels or joints. Hemorrhagic effusions into joints, 
intestinal bleeding and subcutaneous hematomas continued to occur fol- 
lowing sufficient trauma. 


* Submitted for publication, Jan. 29, 1931. 

* From the Infants’ and Children’s Hospital and the Department of Pediatrics, 
Harvard Medical School. 

1. Vines, H. W. C.: Anaphylaxis in the Treatment of Hemophilia, Quart. J. 
Med. 13:257, 1920. 

2. Mills, C. A.: Blood Clotting Studies in Hemophilia, Am. J. Physicl. 
76:632 (May) 1926. 
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Riecker and Lichty * repeated the method advocated by Vines in 
one case of hemophilia and were unable to find either the clinical 
improvement or the reduction in coagulation time reported by Mills. 
In their case the entire period of observation was only thirty-nine days 
from the first positive cutaneous reaction. During this time there was 
an effusion into the left elbow joint and, on different occasions, there was 
blood in the urine and stools. It is our feeling that their failure to con- 
firm the laboratory observations of Mills lay in the fact that they followed 
the coagulation time of the venous blood alone and made no determina- 
tions of the capillary coagulation time. 

The mechanism that reduces the coagulation time of the capillary 
blood is not clearly understood. Mills suggested that it increased the 
available prothrombin. Walle * expressed the opinion that anaphylactic 
shock is followed first by a thromboplastic phase to which succeeds a 
secretion of antithrombin, and later a second thromboplastic phase. 

In each of our cases the diagnosis of hemophilia was based on both 
the history and the coagulation time of the blood. After the coagula- 
tion time of the capillary ° and venous ® blood was obtained, the next 
step in the procedure was to determine whether or not the patient was 
sensitive to a foreign protein. As the majority of our patients had been 
treated previously with horse serum, they were tested first by an intra- 
dermal injection of 0.1 cc. of this protein. If there was no reaction at 
the site of the injection the patient was then rendered sensitive to 
sheep, bovine or horse serum by the intramuscular injection of 4 cc. 
of the preferred serum. After an interval of from eight to ten days 
the intradermal injection was repeated and a large wheal appeared at 
the site of the injection, indicating that the patient had been rendered 
sensitive to this specific protein. 

A few hours after the development of the wheal the coagulation 
time of both the capillary and venous blood was again determined. At 
this time there was found a definite reduction in the coagulation time 
of the capillary blood but no reduction in the coagulation time of the 
venous blood. The rapidity with which this reduction occurred was 
remarkable and is well illustrated in chart 1. In this case the coagula- 
tion time of the capillary blood was reduced from one hundred and 


3. Riecker and Lichty: Anaphylaxis in Hemophilia, J. Lab. & Clin. Med. 
14:708 (May) 1929. 

4, Walle, quoted by Bernard, R.: Les troubles de la coagulation dans le 
traitement protéino-thérapique des syndromes hémorrhagiques, Bull. et mém. Soc. 
méd, d. hép. de Paris 47:369, 1923. 

5. Petersen, M. F., and Mills, C. A.: A New Method for Accurately Deter- 
mining the Clotting Time of the Blood, Arch. Int. Med. 32:188 (Aug.) 1923. 

6. Howell, W. H.: The Condition of the Blood in Hemophilia, Thrombosis 
and Purpura, Arch. Int. Med. 13:76 (Jan.) 1914. 
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sixty to fifty minutes over a period of eight hours; at the end of 
twenty-four hours it was further reduced to twenty minutes. ‘The 
coagulation time of the venous blood was not altered, remaining at two 
hours and forty minutes. 

The reaction due to hypersensitization must be sustained in order 
to maintain the reduction in the coagulation time of the capillary blood. 
This reduction may be obtained by repeating the intradermal injections 
of the specific protein at definite intervals. The frequency with which 
the injections must be made varies with the individual patient. To 
determine this interval, coagulation tests of the capillary blood 
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Chart 1.—Results of treatment by protein sensitization in case 1. In this and 
the following charts the broken line represents the clotting time of the venous 
blood; the solid line, the clotting time of the capillary blood, and the dots, the 
times at which intradermal injections of horse serum were given. 


should be repeated every two or three days in order that the time at 
which the coagulation becomes prolonged may be ascertained. The 
interval elapsing between the intradermal injection and the prolongation 
in the coagulation time is then used for the patient under consideration. 
Not only does this interval vary for each patient, but it may even change 
in the same patient from time to time. In our series the period has 
varied between twelve and eighteen days, fourteen days being the usual 
interval. 

As is to be expected, a patient rarely reappeared for treatment every 
two weeks over a long period of time, but, as will be seen in our case 
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reports, when a sensitized patient appeared after a lapse with some 
superficial bleeding we had an effective means of control at hand. This 
application of the treatment is probably of the most practical 
importance. 

Brief summaries of the cases included in this series, together with 
charts illustrating the changes in the coagulation time of the blood, are 
as follows: 

REPORT OF CASES 

CasE 1.—Diagnosis, hemophilia; age of patient, 7% years; age at onset, 
10 days; no family history of hemophilia; coagulation time of capillary blood, two 
hours and forty minutes; of venous blood, two hours and fifty minutes; sensitive 
to horse serum; interval between treatments, fourteen days. 


| | 


Chart 2.—Results of treatment by protein sensitization in case 2. 


The initial intradermal injection of horse serum was followed by a local reac- 
tion. Eight hours later, the coagulation time of the capillary blood had fallen to 
fifty minutes, and at the end of twenty-four hours, to twenty minutes; on the 
third day, it was further reduced to twelve minutes. The patient returned at 
intervals of fourteen days for treatment and, except for two occasions when he 
could not return, the coagulation time of the capillary blood has been reduced. 
There has been no change in the coagulation time of the venous blood. 

We have observed this boy over a period of twenty-six months, and during this 
time he has had no serious bleeding. He has continued to have hemorrhages into 
the knee and ankle joints. He has bled from the intestines and has had moderate 
subcutaneous hematomas following falls. Since the treatment began, he has bit 
his cheek and had innumerable scratches and wounds without abnormal bleeding. 
Prior to the treatment, such superficial injuries were accompanied by days of 
bleeding. 

Case 2.—Diagnosis, hemophilia; age of patient, 24% years; age at onset 
18 months; family history of hemophilia; coagulation time of capillary blood, 
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seventeen minutes; of venous blood, fifty-six minutes; not sensitive to horse 
serum; interval between treatments, fourteen days and later twenty-one days. 

A few days prior to admission, the patient fell and struck his forehead. A large 
mass appeared at this site and gradually enlarged. As the initial intradermal 
injection was not followed by a local reaction, 4 cc. of horse serum was injected 
intramuscularly, and eight days later a hypersensitive state developed. Following 
the second intradermal injection the coagulation time of the capillary blood was 
reduced from seventeen to five minutes. The interval between injections was at 
first fourteen days but subsequently was changed to twenty-one days. There has 
been no reduction in the coagulation time of the venous blood. 

The patient has been followed over a period of nineteen months. He has not 
been faithful in his attendance at the clinic. He continues to have moderate sub- 
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Chart 3.—Results of treatment by protein sensitization in case 3. 


cutaneous hematomas following sufficient trauma. On one occasion, after having 
gone five weeks without treatment, he cut his finger with a razor blade and bled 
profusely for three hours. The bleeding stopped spontaneously following one 
intradermal injection of horse serum. At another time he bit his tongue deeply 
and bled for thirty-six hours. Horse serum given intradermally failed to stop the 
bleeding, and a suture was required. 

In addition to the foregoing episodes, he cut his finger twice, cut his hand with 
broken glass and cut his lip and his right knee; he was struck on the nose; he 
had his finger pinched in an automobile door and later had that finger-nail torn 
off. All of these accidents occurred without abnormal bleeding. 


Case 3.—Diagnosis, hemophilia; age of patient, 4% years; age at onset, 
17 months; family history of hemophilia; coagulation time of capillary blood, 
fourteen minutes; of venous blood three and a half hours; not sensitive to horse 
serum; interval between treatments, from fourteen to thirty days. 
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Although the patient was known to be a hemophiliac he was not treated by this 
method until he was 4% years of age, at which time he was rendered sensitive to 
horse serum. Following the intradermal injections the coagulation time of his 
capillary blood was reduced to from three to six minutes for from twenty to 
thirty days. The coagulation time of the venous blood remained between three 
and three and a half hours. This patient has been followed over a fourteen 
month period, and during this time he has had no abnormal bleeding from super- 
ficial scratches or cuts. He has continued to have hematomas following falls. 


Case 4.—Diagnosis, hemophilia; age of patient, 6 years; age.at onset, 
21 months; family history of hemophilia; coagulation time of capillary blood, 
fifteen minutes; of venous blood, three and a half hours; not sensitive to horse 
serum; interval between treatments, fourteen days. 

This patient was the brother of the patient in case 3. When he was 21 
months old, treatment by protein sensitization was instituted with resulting reduc- 
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Chart 4.—Results of treatment by protein sensitization in case 4. 


tion in the coagulation time of the capillary blood from fifteen to three minutes, 
but with no change in the coagulation time of the venous blood. This reduction 
in the coagulation time could be maintained as long as he was given injections at 
the stated intervals. 

We have observed this patient for one year. Before specific sensitization 
therapy was instituted he had suffered from severe epistaxis. One year before, he 
fell, cutting his cheek with his teeth; bleeding continued for several days until 
controlled by a transfusion. During our year of observation, he has had no 
epistaxis. He fell and cut his cheek as he did before, but this time he bled for 
one minute. He cut his lip and bled less than a minute. He has continued to 
show bleeding into the joints, and he has had blood in his stools. 


Case 5.—Diagnosis, hemophilia; age of patient, 8 years; age at onset, 
1 year; family history of hemophilia; coagulation time of capillary blood, from 
thirty to forty minutes; of venous blood, from two and a half to three hours; 
not sensitive to horse scrum; interval between treatments, fourteen days. 
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When 6 years of age, the patient was rendered sensitive to horse serum, with 
resulting reduction in the coagulation time of the capillary blood from thirty or 
forty minutes to six or seven minutes. However, he rarely returned for further 
treatments, unless he had met with some accident. On each occasion the coagula- 
tion time, although prolonged, was promptly reduced to within normal limits. 
There has been no effect on the coagulation time of the venous blood. Hemor- 
rhages have occurred into the joints and subcutaneous tissue and from the nose. 


Case 6.—Diagnosis, hemophilia; age of patient, #42 years; age at onset, 
3 years; family history of hemophilia; coagulation time of capillary blood, 
eight minutes; of venous blood, thirty minutes; not sensitive to horse serum; 
interval between treatments, fourteen days. 

When 4%2 years of age, the patient was sensitized to horse serum, with a 
resulting reduction in the coagulation time of the capillary blood. For a period 
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Chart 5.—Results of treatment by protein sensitization in case 5. 
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of five months he received the injections at regular intervals and the coagulation 
time remained about three or four minutes. At present he is seen only when his 
condition demands it, and at each visit the coagulation time is reduced following 
the intradermal injections. 

This boy has been followed for twenty-one months. On one occasion after a 
lapse in treatment, he bled for two days following the extraction of two teeth. 
After one intradermal injection of horse serum, the bleeding immediately stopped, 
and the capillary clotting time fell from twelve to four minutes. With the excep- 
tion of one hemorrhage into the knee joint following a fall, his subsequent course 
has been uneventful. 

Case 7.—Diagnosis, hemophilia; age of patient, 13 years; age at onset, 
18 months; family history of hemophilia; coagulation time of capillary blood, 
eight minutes; of venous blood, nineteen minutes; sensitive to horse serum: interval 
between treatments, fourteen days. ; 
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A large wheal developed at the site of the initial injection of horse serum and 
was accompanied by a reduction in the coagulation time of the capillary blood, but 
there was no change in the ciotting time of the venous blood. During the period 
when the patient received the injections at intervals of fourteen days, the coagula- 
tion time was reduced to four minutes. However, his attendance gradually became 
irregular, and finally he failed to return for further care. He had no notabie 
bleeding episode during the period of observation. 

Case 8—Diagnosis, hemophilia; age of patient, 10 years; age at onset, 
? days of age; no family history of hemophilia; coagulation time of capil- 
lary blood, twelve minutes; of venous blood, eighteen minutes; sensitive to horse 
serum, interval between treatments, fourteen days. 

As a new-born infant the patient bled for twenty-two hours from the umbili- 
cus; on the third day of life, following a dorsal incision in the penis, a severe 
hemorrhage occurred, necessitating several transfusions. When he began to crawl, 
hematomas appeared over those areas of the body exposed to trauma. The initial 
injection of horse serum was followed by the development of a large wheal with a 
reduction in the coagulation time of the capillary blood from twelve to three 
minutes. There was no alteration in the clotting time of the venous blood. The 
patient has been seen at regular intervals by his family physician, who reports 
satisfactory progress. 


SUM MARY 


Eight children suffering from hemophilia were treated by protein 
sensitization for a period ranging from a few months to more than 
two years. In each case there was a definite reduction in the coagula- 


tion time of the capillary blood. However, it should be emphasized 
that the coagulation time of the venous blood was not altered. 

The treatment proved of no value in controlling hemorrhage from 
the larger blood vessels or in preventing the occurrence of hemorrhagic 
effusion into joints, subcutaneous hematomas or intestinal bleeding. 

The therapy was of convincing benefit in the prevention or control 
of bleeding from superficial injuries. 

Despite its limited benefits, this method of treatment is of sufficient 
value to be advised in every case of hemophilia. 


THE ELECTROCARDIOGRAM IN CHILDREN WITH 
CHRONIC RHEUMATIC HEART DISEASE 
AND HEART FAILURE* 


MORRIS M. WEISS, M.D. 
Clinical Assistant in Medicine, School of Medicine, University of Louisville 


LOUISVILLE, KY. 


During an investigation of the effects of digitalis on the electro- 
cardiograms of children with rheumatic fever and chronic valvular heart 
disease’ it became imperative to study the usual electrocardiograms 
seen in children with this condition. Digitalis affects various portions 
of the conduction mechanism of the heart, and the interpretation of 
such changes can be made only from a comparison with the usual trac- 
ing obtained. Although there have been several comprehensive studies 
of the electrocardiograms of normal children,’ similar investigations 
have not been made in children with chronic rheumatic valvular heart 
disease and heart failure. Incomplete studies are mentioned by Hecht * 
and Coombs.* 

The present study was made on eighty-seven children with chronic 
rheumatic heart disease in various stages of heart failure. The major- 
ity were patients observed in the cardiac clinic maintained by the 
Montefiore Hospital ; others were bed patients in the wards of the insti- 
tution. The ages ranged from 5 to 15 years. There were forty-four 
boys and forty-three girls. The patients were grouped on an anatomic 
and functional basis. Of the eighty-seven patients, seventy-four had 
mitral stenosis and insufficiency, either alone or combined with aortic 
insufficiency. There were eight cases of pure aortic insufficiency and 
five cases of aortic stenosis and insufficiency. The classification of the 
cases from their functional capacity was the one adopted by the Amer- 


* Submitted for publication, March 25, 1931. 

*From the Montefiore Hospital for Chronic Diseases, New York. 
1. Schwartz, Sidney P., and Weiss, Morris M.: Digitalis Studies on Children 
with Heart Disease: The Effects of Digitalis on the Electrocardiograms of 
Children with Rheumatic Fever and Chronic Valvular Heart Disease, Am. J. Dis. 
Child. 38:699 (Sept.) 1929. ; 

2. Seham, M.: The Electrocardiogram in Normal Children, Am. J. Dis. 
Child. 21:247 (March) 1921. Lincoln, Edith M., and Nicolson, G. B. H.: The 
Hearts of Normal Children: III. Electrocardiographic Records, Am. J. Dis. 
Child. 35:1001 (June) 1928. 

3. Hecht, Adolph F.: Der Mechanismus der Herzaktion im Kindesalter, 
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ican Heart Association.’ Class I includes those patients able to carry 
on ordinary physical activity without discomfort. Class II includes 
those unable to carry on ordinary physical activity without discomfort ; 
this group is subdivided into (a) those with activity slightly limited 
and (b) those with activity greatly limited. Class III comprises 
patients with symptoms or signs of heart failure when at rest, who are 
unable to carry on any physical activity without discomfort. Thirty- 
five patients were in class I, twenty-one in class Ila, eighteen in class IIb 
and thirteen in class III. Table 1 presents an analysis of the cases on 
an anatomic and a functional basis. 

Since active rheumatic fever affects the electrocardiogram, only 
records taken during the afebrile period were studied. None of the 
children had taken any digitalis for at least six weeks prior to the day 


TABLE 1.—Cases Analyzed According to Functional Capacity and Valvular Lesion 


Mitral 
Stenosis and 
Mitral Insufficieny. Aortie 
Stenosis and and Aortic Aortic Stenosis and 
Insufficiency Insufficiency Insufficiency Insufficiency Total 
1 

Class Ila 1 4 
Class IIb 
Class III § 1 


on which electrocardiograms were taken. Schwartz and I showed that 
when a body-weight dose of digitalis produces alterations on the electro- 
cardiogram of children with rheumatic valvular heart disease, such 
changes last from a minimum of seven days to a maximum of thirty-' 
seven days.’ Abstinence from digitalis for six weeks was hence con- 
sidered a safe interval to exclude any effects of the drug. 

Because all the waves in electrocardiograms with arrhythmias can- 
not be measured, children with auricular fibrillation, flutter and par- 
oxysmal auricular and ventricular tachycardia were not studied. Pulse 
rates were not tabulated. Boas and I* showed quantitatively by 
means of the cardiotachometer the marked and frequent fluctuations 
in the heart rate during the waking and sleeping states. We pointed 
out that a sample casual measurement of the heart rate is of little sig- 
nificance. 


5. Committee of the Heart Committee of the New York Tuberculosis and 
Health Association, Inc.: Criteria for the Classification and Diagnosis of Heart 
Disease, ed. 2, New York, New York Tuberculosis and Health Association, 1929, 
p. 90. 

6. Boas, Ernst P., and Weiss, Morris M.: The Heart Rate During Sleep as 
Determined by the Cardiotachometer, J. A. M. A. 92:2162 (June 29) 1929. 
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Pardee * was considered the standard source for the definition and 
measurement of the various waves. All records were taken with the 
patient in the sitting position. The usual technic was adopted. 


P WAVE 


Height.—The average height of the P wave was greater than nor- 
mal in all leads, being 1.6 mm. in lead I, 2 mm. in lead II and 1 mm. 
in lead III (table 2). This was especially noted in classes Ila, [1b and 
III. As in normal children, the deflections were found to be larger in 
leads I and II with the highest voltage in lead II. The increased 
height of the P wave is due to the predominance in our cases of mitral 
stenosis and insufficiency. Of the patients with mitral stenosis, 64 per 
cent had large P waves in lead II. In adults with mitral stenosis, P 
waves in excess of the maximum normal limits are found in 75 per 
cent of the records in the lead having the largest excursion.’ 


TABLE 2.—Analysis of P Wave 


Notching 
—~ One Two Three 
L-III Lead Leads Leads 

5 1 
3 9 
2 4 
1 6 


1 
1. 
1. 
2 


00 bo 


Duration.—The average duration or width of the P wave was 0.08 
second in lead I, 0.09 second in lead II and 0.08 second in lead III. 
While in adults the duration is 0.08 second, it is shorter in normal chil- 
dren and in rapid heart rates. Thus the duration of the P wave in our 
cases corresponds closely with the measurement of the normal adult 
even though in many instances the heart rate was rapid. The maxi- 
mum width was found in lead II, and the greatest number of cases 
were in groups Ila, IIb and III. In 82 per cent of the cases with 
mitral stenosis, the duration in lead II was 0.08 second or over. The 
duration of the P wave is excessive in 85 per cent of the records of 
adults with mitral stenosis. 

It has been claimed that the height of the P wave may be abnormally 
increased with little if any increase in duration, while the reverse is 
rarely true.’ This association was not noted in the records of the 


7. Pardee, Harold E. B.: Clinical Aspects of the Electrocardiogram, New 
York, Paul B. Hoeber, Inc., 1928. 

8. Alexander, A. A.; Knight, H. F., and White, Paul D.: The Auricular 
Wave (P) of the Electrocardiogram, Arch. Int. Med. 36:712 (Nov.) 1925. 


Height Width 
of 
Class Cases L-I L-II 
I. 1.7 0.9 0.07 0.08 
2.0 0.9 0.09 0.09 
2.3 1.3 0.10 0.11 
Total average... 87 || 2.0 1.0 0.08 0.09 0.08 
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children. An excursion that was wider than normal was not always 
also higher than normal. 

Notching.—Notching of the P deflection is rarely present in the 
cardiogram of normal children.’ In this study notching occurred in all 
three leads in twenty cases, in two leads in eleven cases and in isolated 
leads in eleven cases. The notching was again frequently associated 
with the cases of mitral stenosis and those showing decreased func- 
tional activity. Nineteen of the twenty instances in which notching 
occurred in all leads were in classes Ila, I1b and III. The notching was 
also associated with tall and long P waves. In the electrocardiograms of 
adults with mitral stenosis, notching of the P deflection in all leads is a 
frequent finding. 

Inversion.—Negativity of the P wave occurred in twenty of the 
records and only in lead III. We were unable to note splitting or 
notching of R-3 or S-3 following the inverted P-3, as observed by Lin- 
coln and Nicolson ® in normal children. Inversion of P-3 in children 
with rheumatic valvular heart disease has no significance since we were 
unable to associate it with anything in the cases, and especially since 
P-3 is inverted in about 10 per cent of normal children. The inversion 
was not constant and varied frequently even in the same record. God- 
dard *° called attention to this in the records of adults. 

Slight and inconstant variations in size and shape of the P deflec- 
tion in the same lead and often from beat to beat due to vagal influence 
of the pace-maker were frequently noted. Again, as in normal chil- 
dren, this is not of any significance. The vagi exert the same effect 
on the hearts of children with chronic rheumatic valvular disease as on 
children with normal hearts." 

Since negativity of the P wave has no clinical significance, whether 
it is permanent or vagal in origin, no attempt was made to study the 
effect of atropine or vagus pressure on these patients showing inverted 
waves. 


AURICULOVENTRICULAR CONDUCTION TIME 


In normal children, the P-R interval, or auriculoventricular con- 
duction time, is 0.136 second. In our cases, the conduction time was 
more prolonged, being 0.15 second in lead I, 0.16 second in lead II 
and 0.14 second in lead III (table 3). In twenty-six instances, or 30 


9. Lincoln and Nicolson (footnote 2, second reference). 

10. Goddard, C. H.: Changes in the P Wave of the Human Electrocardiogram, 
Arch, Int. Med. 16:633 (Oct.) 1915. 

11. Robinson, G. Canby; and Draper, George: Studies with the Electrocardio- 
graph on the Action of the Vagus Nerve on the Heart: II. Effects of Vagus 
Stimulation on the Hearts of Children with Chronic Valvular Disease, J. Exper. 
Med. 15:14, 1912. 
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per cent, the interval was over 0.19 second, which is the upper limit 
in normal children. The cases with a prolonged conduction time were 
evenly divided among the functional classes. There was no relation 
to the valve lesion. Hecht * studied the conduction time in twenty-two 
children with acquired valvular heart disease and found it increased 
in more than half of the cases. 

Although transient increase in the P-R interval is a frequent accom- 
paniment of active rheumatic fever, all our patients were in the inactive 
stage of the disease, nor had they any evidence of active rheumatic 
fever during an observation of many months prior to the time when the 
electrocardiographic examination was made. In addition to fever, mild 
joint or muscle pains, persistent tachycardia or anemia were considered 
evidence of the active stage of the disease. We are unable to agree 
with Levy and Turner ’? that a prolonged P-R interval occurring in a 
person under the age of 35, who is not syphilitic and who has not 
taken digitalis, affords presumptive evidence of rheumatic carditis. 


TABLE 3.—Summary of Analysis of Electrocardiograms 


P P P-R T 
Height Width Interval Q R Ss Interval Height Duration 
1.6 0.08 0.15 0.53 9.4 1.9 0.117 3.1 0.23 
LOR Bas cvcsaven 2.0 0.09 0.16 0.66 17.0 2.0 0.113 3.5 0.24 
0. i 3.0 1.6 0.21 


Lewis ** claimed that in rheumatic mitral stenosis it is common to find 
signs of imperfection of conduction of the contraction wave from 
auricle to ventricle. He noted that fourteen of eighty-four ambulatory 
patients with mitral stenosis had an a-c interval greater than 0.2 
second.'* Stoss * studied the P-R interval in eighty-three patients with 
heart disease. The longest conduction time was found in the cases of 
chronic mitral stenosis. The prolonged conduction time in mitral stenosis 
is due, he believed, to the marked involvement of the auricle in the dis- 
ease, and hence has a mechanical basis. Coombs * measured the P-R 
intervals of seventy-nine patients with chronic cardiac rheumatism. 
While none of the patients up to 10 years of age had a conduction 
time exceeding 0.16 second, there was a progressive increase with age 


12. Levy, Robert L., and Turner, Kenneth B.: Impaired Auriculo-Ventricular 
Conduction in Rheumatic Fever, Arch. Int. Med. 43:267 (Feb.) 1929 

13. Lewis, Thomas: Auricular Fibrillation and Its Relationship to Clinical 
Irregularity of the Heart, Heart 1:306, 1910. 

14. Lewis, Thomas: The Mechanism of the Heart Beat, London, Shaw & 
Sons, 1911, p. 107. 

15. Stoss, Max: Die klinische Bedeutung der Ueberleitungszeit im Elektro- 
kardiogramm, Klin. Wchnschr. 6:1186, 1927. 
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in the length of the period occupied by conduction of the stimulus from 
auricle to ventricle. He attributed this to injury of the auriculo- 
ventricular connection as the result of chronic partial or complete 
occlusion of its artery by the rheumatic infection. He stated that in 
chronic cardiac rheumatism such delay in conduction of the stimulus 
from auricle to ventricle is of academic rather than of practical interest. 


Q-R-S COMPLEX 


The average duration of the Q-R-S complex was found to cor- 
respond closely to that of normal children. Occasionally the trans- 
mission time was 0.10 second, which is the upper limit of normal for 
adults. In a few instances, slight peak notching was noted in isolated 
leads. In four instances, bizarre complexes were present in lead III, but 
this vibratory type of complex is not of any significance when found 
only in the third lead. Split or deeply notched Q-R-S curves are fre- 
quently found in norma! children. Hecht * noted occasionally in nor- 
mal children notching of the R and S waves, on the ascending and 
descending limbs as well as at the apex of the Q-R-S complex. 
Coombs * found only mild grades of abnormalities of the Q-R-S com- 
plex in cases of rheumatic heart disease. He explained this by the 
fact that there is seldom a profound deterioration of the ventricular 
walls and that focal disturbances in the degenerative phase of the dis- 
ease are rare. 

S-T INTERVAL 


The S-T period of the ventricular complex commences at the end 
of the S wave and terminates at the beginning of the T wave. In 
children with rheumatic heart disease, the duration was 0.117 second 
in lead I, 0.113 second in lead II and 0.119 second in lead III. There 
was practically no difference when the cases were separated on an 
anatomic or functional basis. Lincoln and Nicolson stated that because 
the T wave arose frequently from the R or S wave they were unable to 
measure the S-T transition on the electrocardiograms of their normal 
children. This is in marked contrast with the findings in our records 
of children with rheumatic heart disease. While we were occasionally 
unable to measure this interval in one lead and more rarely in two 
leads, it was only in six cases that there was no measurable interval 
in all three leads. According to Seham,'* the S-T interval is 0.273 in 
normal children of an age group comparable to our children with 
cardiac conditions. But he measured the S-T interval from the end of 
S to the end of T, and this, according to Pardee, is the duration 
of the T wave and not the S-T interval. This is, however, unimportant, 


16. Seham (footnote 2, first reference). 
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since White and Mudd** showed that the mechanical systole of the 
heart as determined electrocardiographically (the interval between the 
beginning of the Q wave and the end of the T wave) depends solely on 
the heart rate. The faster the heart rate, the shorter the duration of 
systole. Their report included ten cases of mitral stenosis, six cases 
of aortic stenosis and nine cases of aortic regurgitation. 

In seven instances, the S-T interval was above the iso-electric line 
in one or more leads. This has been considered evidence of myocardial 
involvement in acute rheumatic fever of adults,!® but our studies were 
made during the chronic inactive stage of the disease. Shapiro,’® in a 
study of the electrocardiographic changes during quiescent rheumatic 
disease in children and young adults who had apparently recovered from 
the acute rheumatic process, found that many of the tracings showed 
changes similar to those found in acute rheumatic fever. The most 
common finding was the lack of iso-electric period between the R or 
S wave and the T wave and the marked variability of the R-T or S-T 
interval from time to time. In ten patients, or 8 per cent, the P-R 
interval was prolonged to 0.2 second or more. 

The significance of the upward convexity of the S-T interval in these 
seven children cannot be determined by this investigation. Upward 
convexity of the S-T interval is a characteristic electrocardiographic 
sign of coronary occlusion, but since coronary occlusion is rare in rheu- 
matic heart disease *° and in children ** such a condition need not be 
considered in this study. Whether or not this electrocardiographic vari- 
ation is the result of an unusual degree of myocardial fibrosis depends 
on further pathologic study, although Coombs * claimed that fibrosis of 
the myocardium of such severity as to produce abnormal ventricular 
complexes is rarely found in rheumatic heart disease. Further study 
must also be pursued to determine the permanency of such a change. 
This also applies to the increase in the P-R interval. Since a majority 
of the children gave a definite history of rheumatic fever, these electro- 
cardiographic changes noted during the inactive stage of the disease may 


17. White, Paul D., and Mudd, Seely G.: Observations on the Effect of 
Various Factors on the Duration of the Electrical Systole of the Heart as Indi- 
cated by the Length of the Q-T Interval of the Electrocardiogram, J. Clin. Inves- 
tigation 7:387, 1929. 

18. Rothschild, M. A.; Sachs, B., and Libman, E.: The Disturbances of the 
Cardiac Mechanism in Subacute Bacterial Endocarditis and Rheumatic Fever, 
Am. Heart J. 2:356, 1927. 

19. Shapiro, M. J.: Electrocardiographic Changes in Quiescent Rheumatic 
Disease in Children and Young Adults, Am. Heart J. 5:504, 1930. 

20. Levine, S. A., and Brown, C. L.: Coronary Thrombosis: Its Various 
Clinical Features, Medicine 8:245, 1929. 

21. White, Paul D., and Mudd, Seely G.: Angina Pectoris in Young People. 
Am. Heart J. 3:1, 1927. ' 
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be an expression of latent carditis. Levy and Turner ?? claimed that 
prolongation of auriculoventricular conduction may persist and give 
evidence of myocardial lesions in rheumatic fever long after the clinical 
manifestations of the disease have subsided. Rheumatic fever is char- 
acterized by sudden exacerbations. However, chronic inactive changes 
in the heart muscle might as readily explain the electrical variations. 


T WAVE 


The T wave in children with rheumatic heart disease does not differ 
from the similar deflection in normal children. The average height 
and range were the same. The wave was highest in lead II and lowest 
in lead III. There was no progressive increase in size with age. The 
cases showed no variations when separated into anatomic groups. When 
classified on a functional basis, the least deflection in all leads was found 
in class III. . 

T, was inverted in 33 per cent of the cases. Lincoln found the 
T wave inverted in lead III in 35.5 per cent of normal children. In 
two of our children there was inversion in leads II and III. Inversion 
of T does not normally occur in these leads, and we can offer no 
explanation for its occurrence. In two instances, T was diphasic in 
one lead. 

There was occasionally noted variability in the height of the T wave, 
especially in lead III. This has been observed in the electrocardiogram 
of normal children. 

Two of ten children in whom electrocardiograms were taken daily 
for five days in succession showed marked variability of the T wave 
from day to day. In one child, the T wave in lead III, which showed 
an upwardly directed wave on the first day, revealed in the subsequent 
four days a progressive increase in the downward direction of the 
T wave. This change could be distinguished from any possible effect 
of digitalis by the fact that the S-T segment came off directly from the 
descending limb of the Q-R-S complex and did not fall below the 
iso-electric line. In one child whose T wave was negative in lead III 
to start with, it became positive on the fourth day and returned to 
negative spontaneously. 

An appreciation of the spontaneous variations in the T waves of 
these children cannot be overestimated if one is to place any importance 
on the effects produced by digitalis on this particular portion of the 
electrocardiogram. 


AXIS DEVIATION, SINUS ARRHYTHMIA AND PREMATURE CONTRACTIONS 

Approximately 60 per cent of the cases of mitral stenosis showed a 
right axis deviation. No correlative roentgenologic studies were made 
as to the size and position of the heart. 
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Sinus arrhythmia was a frequent finding in all the cases, depending 
as in normal children on the rapidity of the heart rate. 

The presence of sinus arrhythmia in organic heart disease is con- 
sidered to have a favorable prognostic significance. White ** stated that 
sinus arrhythmia is common in young people with valvular disease of 
rheumatic origin, but it is absent, or at least very rare, in the presence 
of acute or subacute endocarditis or of congestive heart failure ; there- 
fore, its presence is helpful as evidence against these conditions. We 
were unable to note this association. Children in class III with evident 
signs of congestive heart failure, several of whom died while under 
observation, frequently had a sinus arrhythmia. The prognostic signifi- 
cance of sinus arrhythmia was well summarized by Horine: ** 


Because sinus arrhythmia happens to be present in a heart case we cannot con- 
sider that the patient does not have a progressive lesion. The presence of sinus 
arrhythmia is merely the expression of variable vagal inhibition, while its absence 
indicates heightened sympathetic effect. In neither event does it speak for or 
against the integrity of the myocardium. 


Only one patient showed a premature contraction, ventricular in 
origin. Coombs* noted the rarity of extrasystoles in chronic rheu- 
matic heart disease. 


DIAGNOSIS AND PROGNOSIS FROM THE ELECTROCARDIOGRAM 


Routine electrocardiographic studies in afebrile children with chronic 
rheumatic heart disease and heart failure and regular rhythm are only 
of confirmatory diagnostic value. When a record characteristic of 
mitral stenosis and insufficiency was obtained, the clinical diagnosis was 
always evident. We have never noted a mitral stenosis type of electro- 
cardiogram in a child without associated characteristic physical signs. 

An abnormal electrocardiogram was found to have a definite prog- 
nostic importance. The largest and longest P waves and those records 
that showed notching of the peak in all leads occurred with the greatest 
frequency in the groups of children suffering with advanced heart 
failure. The patients in class I had electrocardiograms that were almost 
identical with those obtained on normal children. However, records of 
the children in the other functional groups closely resembled the cardio- 
grams of adults with rheumatic valvular heart disease. An auricular 
deflection, then, that is larger and longer than normal and that is notched 
in all leads indicates a severely damaged heart for the child with 
rheumatic heart disease. 


22. White, Paul D.: Observations on Functional Disorders of the Heart, 
Am. Heart J. 1:527, 1926. 

23. Horine, Emmet F.: Prognosis in Rheumatic, Hypertensive and Syphilitic 
Heart Disease, Am. Heart J. 1:617, 1926. 
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SUMMARY 


An analysis was made of the electrocardiograms of eighty-seven 
afebrile children with chronic rheumatic heart disease and regular rhythm 
in various stages of heart failure. 

The average height and duration of the P wave were greater than 
normal in all leads, owing to the predominance of cases of mitral stenosis 
and insufficiency. 

Notching of the P deflection was frequently associated with the 
cases of mitral stenosis and those showing decreased functional activity. 
Notching was also associated with tall and long P waves. 

Inversion of the P wave, inconstant and variable even in the same 
record, was found only in lead III, without any clinical significance. 
Slight and inconstant variations in the size and shape of the P deflection 
in the same lead were frequently noted and found to have no clinical 
significance. 

The auriculoventricular conduction time was increased in 30 per 
cent of the cases. 

No disturbances in intraventricular conduction were noted. 

The S-T interval was above the iso-electric line in one or more 
leads in seven instances. 

No abnormalities of the T wave were noted except for inversion 
in leads II and III in two cases. 

Spontaneous variations in the T wave, which were found to occur 
when daily records were taken, must be considered when digitalis studies 
are made in children. 

Right axis deviation was found in 60 per cent of the patients with 
mitral stenosis. 

Sinus arrhythmia in the presence of congestive heart failure has no 
prognostic significance. 

Routine electrocardiographs had only a confirmatory diagnostic 
value. 

An abnormal electrocardiogram had a definite prognostic impor- 
tance, since the largest and longest P waves and those records that 
showed notching of the peak in all leads occurred with the greatest 
frequency in the groups of children suffering with advanced heart 


failure. 


DIGITALIS STUDIES ON CHILDREN WITH 
HEART DISEASE 


IV. THE EFFECTS OF DIGITALIS ON THE EDEMA OF CHILDREN 
WITH RHEUMATIC FEVER AND CHRONIC VALVULAR 
HEART DISEASE IN THE PRESENCE OF 
SINUS RHYTHM * 


SIDNEY P. SCHWARTZ, M.D.+ 
NEW YORK 
AND 
JOSEPH LEVY, M.D. 
NEW ROCHELLE, N. Y. 


The purpose of this study was to determine the effects oi digitalis 
on the edema of children with rheumatic fever and chronic valvular 
heart disease in the presence of normal sinus rhythm. 

This form of therapy for children was strongly advocated by |acob- 
sen and Davison,’ who studied a series of twenty-six children with 
‘severe cardiac decompensation” in the pediatric wards of the Johns 
Hopkins Hospital. In their cases, symptoms and signs of cardiac dis- 
ease had been present from three to thirty months before decompensa- 
tion developed. Sixteen of the children were given various amounts of 
digitalis during their stay in the hospital. The others were used as 
controls. All were orthopneic and edematous, and half of them had 
marked ascites. 

During the first twenty-four hours, Jacobsen and Davison gave an 
amount of digitalis per pound of body weight approximately 50 per 
cent greater than that generally given to adults if the Eggleston method 
is used.?, The drug was usually given in doses of 3 grains (0.2 Gm.) 
of the dried leaves in capsules by mouth every four hours. 

Their criterion for a desired effect from treatment with digitalis 
was a loss of edema as judged by a loss of body weight, and they con- 
sidered nausea or a definite slowing of the cardiac rate as an indication 
for stopping the administration of the drug. 


* Submitted for publication, Feb. 3, 1931. 

* From the Medical Service of Dr. B. S. Oppenheimer, the Montefiore Hospi- 
tal for Chronic Diseases. 

+ Goldschmidt student. 

1. Jacobsen, A. W., and Davison, W. C.: Digitalis Therapy in Cardiac 
Decompensation in Children, Am. J. Dis. Child. 32:373 (Sept.) 1926. 

2. Eggleston, C.: Administration of Digitalis by “Eggleston Method,” J. A. 
M. A. 74:733 (March 13) 1920. 
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Striking results in improvement of symptoms and loss of weight were 
observed in practically all the children about one week after the begin- 
ning of treatment with digitalis. In twelve children it was possible to 
maintain a relatively normal weight by the judicious use of adequate 
daily doses of digitalis over a prolonged period of time.® 

On the other hand, Schwartz and Schwedel * observed no improve- 
ment in symptoms or loss of edema in twelve children with rheumatic 
heart disease and signs of congestive heart failure to whom, until the 
appearance of nausea and vomiting, they administered daily doses of 3 
ce. of a standardized tincture of digitalis having approximately an activ- 
ity of 1 cc. per cat unit. 

The clinical condition of their patients, such as shortness of breath, 
swelling of the face and the scrotum, enlargement of the liver and pit- 
ting edema of the lower extremities, was not materially changed during 
the presence of definite slowing of the sinus rate as a result of the 
administration of digitalis. As far as diuresis and edema were concerned, 
an increase in weight, probably due to the retention of fluid, was reg- 
istered in several of the children when. observations on them were 
finished. 

In the cases of Schwartz and Schwedel nausea and vomiting 
developed as late manifestations of the action of digitalis after the use 
of from 24 to 50 cc. of the drug, whereas slowing of the sinus rate 
was an early effect that appeared progressively from the first day. 

In a subsequent communication, Schwartz reported an excellent 
diuretic result with consequent loss of 10 pounds (4.5 Kg.) in a child, 
aged 12, with sinus rhythm and congestive heart failure, who was given 
large doses of digitalis during an attack of rheumatic fever; transient 
auricular fibrillation developed, however, after 32 cc. of the drug had 
been given within nine days. We have seen marked diuresis and loss of 
weight in children with congestive heart failure in the presence of 
pyrexia without the use of any drug. In one boy, the onset of a recurrent 
attack of rheumatic fever during a period of congestive heart failure 
was accompanied by a loss of 15 pounds (6.81 Kg.) in weight in one 


3. Mention should be made here that in one of their cases (case 3) a marked 
loss of edema was noted after the combined use of theophylline and digitalis. The 
part played by the action of the former drug in the loss of edema is apparently 
discounted by them. 

4. Schwartz, S. P., and Schwedel, J. B.: Digitalis Studies on Children with 
Heart Disease. II. The Effects of Digitalis on the Sinus Rate of Children with 
Rheumatic Fever and Chronic Valvular Heart Disease, Am. J. Dis. Child. 39:298 
(Feb.) 1930. 

5. Schwartz, S. P.: Digitalis Studies on Children with Heart Discase: IIT. 
Auricular Fibrillation in Children with an Early Toxic Digitalis Manifestation, 
Am. J. Dis. Child. 39:549 (March) 1930. 
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day, 123 ounces (3.5 Kg.) of which was passed as urine. In that study 
the point was stressed, however, that since auricular fibrillation may 
easily be induced in children with pyrexia in the course of rheumatic 
fever, digitalis was contraindicated in such children even though they 
were extremely water-logged, for auricular fibrillation in children is a 
dangerous arrhythmia, and is accompanied by a high mortality rate.° 

Within recent date, while these studies were in progress, Sutton and 
Wyckoff * reported some improvement in the signs of heart failure 
in twenty-two children with active rheumatic heart disease when fully 
digitalized. In the majority of their cases, it was possible to get effects 
from digitalis without producing toxic symptoms. They concluded from 
their observations, which were carried out under controlled conditions, 
that digitalis was of value in the treatment of heart failure in children 
with sinus rhythm and that the drug was also effective in the presence 
of active infection of the heart.” 


In the light of this marked discrepancy of views on the value and 
limitations of digitalis in the treatment for congestive heart failure in 
children with rheumatic fever and chronic valvular heart disease, it 
seems worth while to review this subject again and to restudy our cases, 
paying particular attention to the relationship of digitalis and loss of 
edema fluid in a series of our children with congestive heart failure 
in the absence of any evident pyrexia. 


METHOD OF STUDY 


Sixty-seven children form the basis of this study. Ten children, who were 
selected as representative of our group, were studied in detail. All received 
digitalis of a potency of 1 cat unit per cubic centimeter to the point of nausea and 
vomiting, and when such toxic manifestations did not appear, the drug was con- 
tinued for a long period of time.® 

All of these children, except one, were admitted to the Montefiore Hospital 
within the last eight years, and in each instance there was a definite history of 
recurrences and exacerbations of rheumatic fever. They all showed definite 
organic involvement of the heart, and symptoms and signs of progressive conges- 
tive heart failure, such as shortness of breath, enlargement of the liver, swelling 
of the face and genitalia, ascites, hydrothorax and edema of the extremities. 


6. Sutton, L. P., and Wyckoff, J.: Digitalis: Its Value in the Treatment of 
Children with Rheumatic Heart Disease, Am. J. Dis. Child. 41:801 (April) 1931. 

7. Dr. Sutton provided us with a summary of her work. 

8. In order to obviate any criticisms about the potency of the drug used in 
our studies, we should like to state that our tincture of digitalis was made from 
fluid extract bought in the open market and then standardized by the cat unit 
method. Kept in well corked bottles, the tincture of digitalis seldom loses its 
potency, even over a prolonged period of time. In a resident cardiac service of 
almost 100 patients, this type of tincture has been used with excellent therapeutic 
results in responsive cases for the past six years. 
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The children were between the ages of 4 and 15 years. All had sinus rhythm | 
with a ventricular rate that varied from a minimum average of 66 to a maximum 
of 110 beats per minute. 

Throughout their entire period of observation, which in one instance was eight 


months, none of the children received any drug other than an occasional mild ; 
cathartic. These studies were carried out at a time when the children were in the y 
afebrile stage of rheumatic fever. i 


All of the children were kept in bed during the period of observation. They ( 
were allowed approximately 600 cc. of fluid and a diet high in carbohydrates but ' 
poor in salt, with liberal portions of fresh fruits. It was noted that many of the f 
children ate much less food than the allotted amounts. The withdrawal of fluids, 
however, tempted many of them to drink surreptitiously. s 

In several children it was possible to repeat this experiment on several occa- 
sions under similar circumstances at a time when the body weight was above that 
noted during the first observations and when various grades of congested heart 
failure were present. 

In this study no attempt was made to measure the urinary output carefully, but 
the body weight was taken as an index of the effect of the drug on the edema 
present. The weights of these children were taken frequently. 

Electrocardiograms were taken throughout the study, more often when there 
were any unusual manifestations in the rhythm of the heart. t 

In several children, an attempt was made to study the relationship between 8 
the slowing of the sinus rate after the administration of digitalis and the loss of f 

0 
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body weight when noted. Before considering the results obtained, it seemed worth 
while to us to review the patterns and stages of congestive heart failure encoun- 
tered in children with rheumatic fever and chronic valvular heart disease with the cf 
hope of arriving at some conclusion as to which children, if any, respond favor- 
ably to effective doses of digitalis and which are refractory to it. 


THE PATTERN OF CONGESTIVE HEART FAILURE ENCOUNTERED IN a 

CHILDREN WITH RHEUMATIC FEVER . 

Congestive heart failure in children with rheumatic fever follows ° 

a definite pattern and the sequence of events when studied over a . 

prolonged period of time is exceedingly uniform.® The rapidity with %; 
which congestive heart failure takes place in children with rheumatic 

fever is almost totally dependent on the severity of the infection inde- : 

pendent of the underlying valvular lesion, an observation that was : 


keenly appreciated by the older clinicians.1° Only in rare instances in tH 
which a superimposed irregularity sets in, such as flutter, fibrillation 
or paroxysmal tachycardia, are the events of congestive heart failure 


hastened materially when infection is not present. : 
Following a rather indefinite interval during which time the heart # 
becomes enlarged and sinus tachycardia is persistent, especially in the x 
9. Levy, J.: The Types of Congestive Heart Failure in Children with Rheu- rl 


matic Fever, to be published. 
10. Dunn, C. H.: Cardiac Disease in Childhood with Special Reference to ti 
Prognosis, Am. J. Dis. Child. 6:104 (Aug.) 1913. in 
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presence of pyrexia, an increase in the size of the liver may be discerned 
as the first evidence of congestive heart failure. Progressive enlarge- 
ment of this organ in all directions may be the only evidence of con- 
gestive heart failure from the beginning of the disease until the end. 
All other signs of congestive heart failure may follow briefly or rapidly 
after evident hepatic enlargement. As a matter of fact, the constancy 
of this sign may be used as an index of the grade of activity of rheu- 
matic fever in a child, once failure has set in, for just as the liver is the 
first organ to become enlarged so is it the last organ to recede when the 
signs are disappearing. 

Swelling of the face, of the scrotal sac and of the soft tissues of 
the genitalia may occur shortly after or concomitantly with hepatic 
enlargement. In our experience these types of congestive heart failure 
have been repeatedly observed to be associated with hepatic enlargement 
and to disappear with a reduction in the size of the liver. 

More commonly, ascites develops with hepatic enlargement, and this 
is usually followed by edema of the lower extremities. An increase in 
the body weight out of all proportion to the usual increment, the 
so-called pre-edema stage, is noted constantly in children with rheumatic 
fever and congestive heart failure even before the appearance of edema 
of the legs. Marked edema of the thighs and legs is partly mechanical 
when it follows ascites, being due in a measure to pressure on the 
inferior vena cava by the fluid in the abdomen, for paracentesis in such 
instances results in immediate loss of peripheral edema. 

In our series of children, fluid in the pleural cavities has not been 
uncommon. It has been noted more often on the right side but only 
after evident hepatic enlargement. As a matter of fact, if fluid is present 
in the pleural cavities of such children before evident hepatic enlarge- 
ment, it may be considered of inflammatory origin and not the result 
of congestive heart failure. 

Pericardial effusion of sufficient gravity to require tapping has been 
encountered only once in this series, and then it was definitely of an 
exudative nature and not a transudate, the fluid present in the chest 
at the same time being of distinctly different color and consistency 
than the pericardial fluid. 

Moist rales at the bases of the lungs, so commonly observed as 
a sign of edema of the lungs in adults, are not seen commonly in children, 
except during a paroxysmal seizure of pulmonary edema or in the 
terminal stages of diffuse and generalized anasarca. Indeed it has been 
a common experience at the Montefiore Hospital to see children with 
rheumatic fever and chronic valvular heart disease show congestive 
heart failure, such as fluid in one pleural cavity for long periods at a 
time, while the opposite lung is free from moisture. With these points 
in view, the following cases are recorded. 
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REPORT OF CASES 


Case 1.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure and hepatic enlargement. 

R. E., a girl, aged 12, was admitted to the Montefiore Hospital on Nov. 9, 1928, 
in her first attack of congestive heart failure. Her chief complaints were shortness 
of breath and weakness. The liver was 4 cm. below the costal margin, and within 
one month after admission to the hospital, she began to gain rapidly in weight, 
although she did not show any pitting edema of the legs. On Jan. 3, 1929, at a 
time when she weighed 78 pounds (35.45 Kg.) she was given large doses of the 
tincture of digitalis with a view to causing a loss in edema and preventing the 
accumulation of fluid which was becoming more evident each day. She received 
a total of 60 cc. of digitalis within two weeks without showing any loss in weight. 
On the contrary, despite the continued use of the drug, she kept on gaining in 
weight even though her temperature was subnormal. Later, during an attack of 
rheumatic fever with pyrexia, the administration of the drug in doses of 8 cc. was 
responsible for marked diuresis and loss of weight, but transient auricular fibrilla- 
tion developed from the excessive use of the drug. 


Comment.—In a girl with congestive heart failure following an 
attack of rheumatic fever, large doses of digitalis failed to cause a 
reduction in edema or to prevent the accumulation of fluid in the tissues 
of the body. During a separate experiment, at a time when her weight 
had increased to 93 pounds (42.2 Kg.), approximately 15 pounds (6.8 
Kg.) above her weight at the time of admission, the administration of 
the drug in the presence of high fever was responsible for marked 
diuresis and loss of weight, but caused the onset of auricular fibrillation. 
Obviously, in this case it is difficult to determine whether the loss in 
weight was due to pyrexia or to the effects of digitalis. 


Case 2.—Chronic rhewmatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy, congestive heart failure, enlarge- 
ment of the liver and edema of the face, legs and thighs. 


P. S., a girl, aged 10 years and weighing 74 pounds (33.6 Kg.), was admitted 
to the Montefiore Hospital in her fifth attack of congestive heart failure. She 
showed unusual enlargement of the liver, the edge of which was palpable near 
the crest of the ilium. Her face was swollen, and she showed swelling of the 
thighs and legs. She received 10 cc. of the tincture of digitalis in doses of 2 cc. 
each during her first five days at the hospital. Medication was temporarily dis- 
continued because of nausea. After taking 20 cc. of the drug within two weeks, 
she became intolerant to it and vomited repeatedly. As she continued to gain in 
weight, 15 cc. of the drug was given in the next two weeks, when it had to be 
stopped because of vomiting. No improvement was noted in the symptoms or signs 
during this time. 

Five months later, when the patient weighed 84 pounds (38.2 Kg.) and at a time 
when she had not received any digitalis for over two months, she was given small 
doses of digitalis at first, which were later increased to doses of 16 cc. per week, 
but no improvement was noted in either signs or symptoms. On the contrary, she 
was constantly gaining in weight, although her fluid intake was kept constant all 
through this period of observation. Larger doses of the tincture could not be 
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given to her without eliciting toxic manifestations, such as nausea, vomiting and 
slight mental disturbances. 


Comment.—In a child with signs of congestive heart failure, such as 
unusual enlargement of the liver and swelling of the legs, face and 
thighs due to rheumatic fever, digitalis failed to relieve symptoms or 
cause any reduction in weight on several occasions when the drug was 
administered to the point of nausea and vomiting. On the contrary, 
during its administration the child gained in weight. In her case, later 
attempts to cause loss of weight with mercurial diuretics were also of 
no avail. She died during severe congestive heart failure with generalized 
anasarca, ascites and bilateral hydrothorax. 


Case 3.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure, enlargement of the liver and edema of the legs. 

M. D., a girl, aged 10 years, weighing 50 pounds (22.7 Kg.), was admitted to 
the Montefiore Hospital on May 21, 1929, in her second attack of congestive heart 
failure. Her chief complaint was pain over the precordial region. The liver was 
enlarged to 5 cm. below the costal margin. After a period of observation, 16 cc. 
of the tincture of digitalis was administered within twelve days, without any 
apparent change in her condition. On the contrary, she began to gain in weight. 

At a subsequent time when her weight was 66 pounds (29.9 Kg.) and she 
showed a large liver with swelling of the legs, she received 26 cc. of digitalis 
within two weeks. At first the drug was given to her in doses of 2 cc. per day. 
She lost 16 pounds (7.27 Kg.) in weight within that time, the edema of the legs 
disappearing entirely but the liver remaining enlarged to 5 cm. below the costal 
margin. 

At present the patient weighs 55 pounds (25 Kg.), and the liver is still 5 cm. 
below the costal margin. The adequate administration of effective doses of 
digitalis during a third experiment in an attempt to reduce the size of the liver 
resulted in nausea and vomiting with absolutely no change in body weight. 


Comment.—In a child with only hepatic enlargement as a sign of 
congestive heart failure due to rheumatic fever, digitalis in effective doses 
failed to cause a reduction in weight. She responded, however, to 
digitalis at a subsequent time when, in addition to hepatic enlargement, 
she also showed edema of the legs. It is difficult to evaluate the part 
played by the drop in her temperature as a cause of loss of fluid at 
the same time that the drug was administered. 

This was the only child in a series of sixty-seven children with 
congestive heart failure in whom there was such a marked response in 
loss of edema fluid following the use of the drug. 


Case 4.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure, hepatic enlargement, ascites and edema of legs. 


R. R., a girl, aged 4 years and weighing 31 pounds (14.09 Kg.), was admitted 
to the Montefiore Hospital on Sept. 1, 1928, with a diagnosis of acute rheumatic 
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fever. This was her first attack of congestive heart failure; she showed an 
enlargement of the liver to 8 cm. below the costal margin in the midclavicular line, 
and her legs were markedly edematous. It was definitely established that she had 
not received any digitalis prior to her admission to the hospital. The child was 
given 20 cc. of the tincture of the drug within six days without any appreciable 
loss of weight. More was given to her before she vomited, but no change in 
weight was noted. 

On another occasion, six weeks later, when her face was extremely swollen, 
her liver was larger than on admission and she showed ascites, she received 46 cc. 
of the drug within a comparatively short time. Again no response was noted. 
As a matter of fact, she gained in weight at that time. 

On two separate occasions four months later digitalis was again tried. It was 
given to her in both larger and smaller doses over a period of days and in one 
large body weight dose which was repeated on the same day. Again no improve- 
ment in either signs or symptoms was noted. 

The child died at the hospital two years after admission, and during the period 
of observation following the last attempt to digitalize her she showed spontaneous 
fluctuations in weight independent of the use of any drug. 


Comment.—In a girl, aged 4 years, with enlargement of the liver, 
ascites and swelling of the face and legs, large doses of digitalis did 
not produce any improvement in symptoms or loss of edema when the 
drug was administered to her on four separate occasions. During two 
years of observation at the hospital, the child showed marked spon- 
taneous fluctuations in weight independent of the use of any dietary 
measures or drugs. 


Case 5.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure, enlargement of the liver, edema of the legs and hydrothorax. 


M. A., a girl, aged 12, had her tonsils removed at the age of 9 because of 
repeated sore throat. At 10, it was discovered that she had cardiac trouble, and 
she was advised to remain in bed. At 11, she was admitted to the Montefiore 
Hospital in her first attack of congestive heart failure with a markedly enlarged 
liver. On March 22, 1922, when her weight was 64 pounds (29.09 Kg.), she was 
digitalized rapidly, receiving 30 cc. of the tincture within a short time. 

At this time, despite a low temperature, she complained of precordial pains and 
shortness of breath, and within a few days there developed rapid enlargement of 
the liver, ascites, fluid in the pleural cavity and edema of the lower extremities. 
She continued to receive digitalis in large doses for several weeks (30 cc. per 
week) without showing improvement in sighs or symptoms, but gaining in weight 
from the retention of fluids. 

Several weeks after the last dose of digitalis had been given, she began to lose 
weight spontaneously and rapidly and within a few months after admission to the 
hospital, she made an uneventful recovery. Today she is ambulatory without hav- 
ing suffered any recurrences of rheumatic fever or congestive heart failure since 


1922. 


Comment.—A girl, aged 12, with signs of congestive heart failure 
was given tincture of digitalis in large doses on two separate occasions 
with a view of improving her s*mptoms through a loss of edema. 
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Although the drug was continued in doses of 30 cc. per week for four 
successive weeks, she showed a gain in weight at the end of that time 
instead of a loss. 


Improvement in the symptoms and signs set in spontaneously 
several weeks after all drugs were stopped and independent of diet 
and fluid intake. 


Case 6.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure, hepatic enlargement, hydrothorax and ascites, swelling of the face and 
legs and partial heart block. 


L. C., a boy, aged 13 years, was admitted to the Montefiore Hospital six years 
after his first attack of rheumatic fever. On March 3, 1924, fever developed 
again, but the patient recovered from all symptoms and signs so that he could go 
home on July 25. Six months later, a pericardial effusion, an unusually large liver, 
bilateral hydrothorax and edema of the lower extremities developed, all of which 
subsided during a stay at the Mount Sinai Hospital. 

He was readmitted to the Montefiore Hospital on April 14, 1925, in his second 
attack of congestive heart failure, at which time he showed fluid at the base of the 
right lung and enlargement of the liver. Within three months he became ambu- 
latory, having recovered from all his previous symptoms and signs, with the 
exception of a slight enlargement of the liver. 

On Aug. 1, 1925, further enlargement of the liver, ascites and swelling of the 
face and legs suddenly developed despite the fact that the patient had a subnormal 
temperature at that time. His weight was 74 pounds (33.1 Kg.). Digitalis in 
small doses of 2 cc. per day for the next two weeks until the onset of nausea did 
not influence the edema. The patient continued to gain rapidly in weight during 
the next four months, although two separate attempts were made to digitalize him 
by giving body weight doses of the drug at one time daily for several days. He 
was allowed to rest for the next six months without any medication and did com- 
paratively well, having lost, however, only about 8 pounds (3.5 Kg.) during that 
time. Although the liver had increased in size until it reached the crest of the 
right ilium, the peripheral edema had disappeared entirely. 

On Dec. 14, 1926, fever, marked swelling of the face and the scrotum, ascites 
and generalized anasarca developed. During the next eight weeks the patient 
received 120 cc. of the tincture of digitalis by mouth without influence on either the 
symptoms or body weight, although electrocardiograms revealed toxic manifesta- 
tions from the use of the drug. On the contrary, as the records reveal, he gained 
in weight despite medication. 


Comment.—In a boy with congestive heart failure following recur- 
rent attacks of rheumatic fever, digitalis was tried in various dosages on 
three separate occasions, without influencing either the symptoms or 
the signs. Instead of losing weight during the administration of the 
drug, he continued to gain. His greatest improvement in symptoms 
and signs when observed was noted to have been a loss of edema during 
a time when he was not receiving any drug. 
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Case 7.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure, enlargement of liver, ascites, edema of the legs and face and acute peri- 
carditis. 

P. W., a girl, aged 8 years, weighing 40 pounds (18.1 Kg.), was admitted to 
the Montefiore Hospital on June 27, 1923. She had severe congestive heart 
failure; her face was extremely swollen and bloated, her liver unusually large 
and tender, and she showed marked ascites and edema of the lower extremities. 
Since she had not received any medication while she was at home, she was given 
30 cc. of the tincture of digitalis within a few days of her admission, but she 
showed neither any improvement in symptoms nor loss of edema. She was 
gradually gaining in weight so that in August of that year, when she weighed 
51% pounds (23.4 Kg.), it was thought advisable to digitalize her again. She 
was given daily doses of the drug varying from 1 to 3 cc. for several months fol- 
lowing this without influencing her weight, although the electrocardiogram revealed 
toxic rhythms from the continued use of the drug. 

At one period of her illness (Nov. 4, 1923) she lost nearly 5 pounds (2.22 Kg.) 
following a fluctuation of two degrees in temperature, but she continued to gain 
in weight within the next three weeks while still on daily doses of digitalis. On 
March 18, 1924, acute pericarditis developed, and five days later, the patient died. 


Comment.—In a girl with signs of congestive heart failure due to 
rheumatic fever, the daily administration of digitalis in what is believed 
to have been more than the adequate effective dosage for a period of 
seven months did not influence the loss of edema. It is interesting to 
note that this child never vomited from the continued use of the drug, 
although she showed toxic manifestations in the alterations of rhythm. 
Whereas she weighed only forty pounds (18.1 Kg.) on admission, she 
gained approximately twenty pounds (10 Kg.) during a six months’ 
period of observation although she was on restricted fluids all that time. 


Case 8.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, cardiac hypertrophy and dilatation, congestive heart 
failure, enlargement of the liver, swelling of the face, ascites and edema of the 
lower extremities. ; 

D. S., a girl, aged 12 years, was admitted to the Montefiore Hospital on May 
16, 1930. Her weight was 68 pounds (30.9 Kg.) and she had marked congestive 
heart failure with the liver extremely enlarged in all directions and with ascites and 
swelling of the face and edema of the lower extremities. The first signs of conges- 
tive heart failure were noted in the preceding February, although it was known at 
another institution that she had rheumatic heart disease five years prior to that 
time.. After a period of observation for over two months, during which time she 
received no medication whatsoever, she was given 18 cc. of the tincture of digitalis 
within ten days in doses of 4 cc. a day at first, and then in smaller doses, when 
she began to complain of nausea and vomiting. No loss was observed in her 
weight following the administration of the drug. Since then she has been steadily 
gaining in weight from excessive retention of fluid, but occasionally she shows a 
spontaneous fluctuation in weight independent of the use of any drug. 
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Comment.—The administration of 18 cc. of the tincture of digitalis 
to a child weighing 63 pounds (30.9 Kg.) did not cause any loss of 
weight following its use. 


Case 9.—Chronic rheumatic valvular heart disease, rheumatic fever, mitral 
stenosis and insufficiency, aortic insufficiency, congestive heart failure and hydro- 
thorax of the right pleura, 
W. M., a boy, aged 10 years and weighing 61 pounds (27.7 Kg.), was admitted 
to the Montefiore Hospital on July 26, 1925. His chief complaint was shortness of 
breath. He was never known to have had heart disease prior to admission to the 
hospital. During a period of observation covering fourteen months, he was 
digitalized on three separate occasions with doses of 2 cc. per day until the appear- 
ance of nausea and vomiting. The total dose for his first trial was 54 cc. The 
second period of digitalization lasted eighteen days, and during that time he 
received 36 cc. before the appearance of nausea and vomiting. A third period 
consisted of the administration of 42 cc. before nausea and vomiting appeared. 
At no time following the use of the drug was there noted any improvement in 
symptoms or loss of weight. The liver became progressively larger from day to 
day even in the absence of fever. The right pleural cavity had to be tapped on 
seventeen separate occasions for relief from shortness of breath. The boy died 
without development of swelling of the face or the genitalia and without showing { 
edema of the legs. 


Comment.—In a boy aged 12, with congestive heart failure showing 
enlargement of the liver and hydrothorax of the right pleura, the admini- . 
stration of the tincture of digitalis on three separate occasions until 

the appearance of toxic manifestations did not produce a loss in weight 

or prevent the progressive enlargement of the liver and the reaccumula- 

tion of fluid in the right pleural cavity. 


Case 10.—Acute rheumatic fever, congestive heart failure, enlargement of the 
liver, edema of the legs and swelling of the face. 

N. M., a boy, aged 6 years, weighing 38 pounds (17.2 Kg.), was observed in 
the first attack of congestive heart failure following his first seizure of rheumatic 
fever in July, 1929. Following the subsidence of temperature, at a time when the 
face was bloated and swollen and the liver enlarged and tender, he was given twice 
the body weight dose of digitalis at one time. Following that, he was given 
digitalis in daily doses of 2 cc. until the appearance of nausea and vomiting. No 
loss in weight or improvement in symptoms was observed following the use of 
the drug. Several months later, another attempt was made to digitalize him, and 
the same observations were noted; that is, the use of the drug was not followed by 
loss of weight or improvement in symptoms. 

This boy is at present ambulatory and in good health without any signs of 
congestive heart failure. 


Comment.—Digitalis failed to cause improvement in symptoms or 
signs of congestive heart failure in a boy following his first attack of 
rheumatic fever. Despite his lack of response to this particular drug 
on two separate occasions, this boy is now in good health, ambulatory 
and without a single trace of the signs of congestive heart failure. 


| 
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WITH CONGESTIVE HEART FAILURE 


IN CHILDREN 
AND NORMAL SINUS RHYTHM 


There still exists a great deal of confusion between the signs that 
may be elicited in any person with sinus rhythm by the administra- 
tion of digitalis and the signs that are an index of its therapeutic effect. 

For example, the fact that digitalis can slow the sinus rate of children 
with heart disease does not necessarily imply that the lowering of the 
rate may be accompanied by a beneficial effect or that it is to be taken 
as a criterion that sufficient digitalis has already been administered. 
As has recently been demonstrated by us,* contrary to the opinions held 
by Sutherland ** and others, slowing of the sinus rate in children is an 
early effect following the use of the drug. It may occur subsequent 
to its administration on the first day from either a small dose of 3 cc. 
of the tincture or a large dose of 9 cc. It is a transitory vagal phe- 
nomenon and is best seen during the night hours or when the child 
is asleep. Therefore, slowing of the sinus rate is variable in degree from 
child to child and depends in great measure, among other things, on 
the state of the extrinsic cardiac nerves. Slowing may also occur in the 
presence of fever, although not to as great an extent as during the 
afebrile states. 

In our experience, we have never noted any improvement in either 
signs or symptoms in children in whom the sinus rate has been even 
strikingly lowered. Consequently, this particular action of digitalis on 
the cardiac mechanism in children should be discounted in evaluating 
the therapeutic effect of the drug in children with heart disease. 

Again, attention has been directed to nausea and vomiting ** fol- 
lowing the administration of digitalis as being an index of the effective- 
ness of the drug. It has been claimed that the quantity of the drug 
necessary to elicit these symptoms has often been found to coincide 
with the desired clinical improvement, especially when slowing of the 
sinus rate has been taken as a concomitant therapeutic index. 

The consideration of nausea and vomiting as criteria of digitalization 
has been handed down to us through the centuries ever since the time 
of Withering. Unfortunately, nausea and vomiting are inconstant signs ; 
they appear in different children at different stages after the use of 
digitalis, and in the same children the quantities required to produce 
nausea and vomiting vary greatly from time to time, depending on 
underlying factors about which little is known.’ Indeed, we have seen 
several early deaths in children who have received the drug in con- 


DIGITALIZATION 


11. Sutherland, G. A.: The Therapeutic Action of Digitalis on the Rapid, 
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stant daily doses when it was administered solely with the idea of 
noting the appearance of nausea and vomiting. Death invariably took 
place from the onset of auricular fibrillation as a toxic manifestation 
of the drug long before nausea and vomiting appeared in other children 
from doses of the same size as those used in the fatal cases. In the one 
case reported in which we observed marked clinical improvement after 
the use of digitalis, the child became better from day to day and lost 
16 pounds (7.27 Kg.) in weight without ever experiencing nausea or 
vomiting. Recently we have been able to confirm these observations 
in a large series of adults with sinus rhythm and heart disease who have 
improved remarkably under treatment with digitalis long before the 
appearance of any so-called minor toxic manifestations. It may be con- 
cluded, therefore, that nausea and vomiting after the use of digitalis 
indicate either intolerance of the patient to the drug or saturation of 
the system with sufficient digitalis to produce this toxic manifestation. 
they do not indicate that the patient has received a sufficient quantity 
of the drug to ameliorate symptoms simply because the cardiac rate has 
been noted to slow down at the same time as the appearance of nausea 
and vomiting. 

Another early sign that has been taken as an index of digitalization 
and considered also of value in studying the optimal dosage required 
to produce clinical improvement in children with sinus rhythm is a 
progressive diminution in the size of the T wave of the electrocardio- 
gram with final negativity and changes in the S-T and R-T segments. 
In children we have found these manifestations inconstant in their 
appearance and variable, not only from child to child following the use 
of the same dose of digitalis, but in the same child ffom time to time 
when the drug was given expressly to study these changes. No rela- 
tionship has been established between the appearance of these electro- 
cardiographic changes and any beneficial improvement in the signs 
and symptoms of the children studied. As a matter of fact, many grave 
toxic rhythms have been observed to come on long before their appear- 
ance. Furthermore, these are only qualitative changes and may result 
from variable dosages of digitalis, small quantities of the drug giving 
lasting changes at one time and at another time only transitory varia- 
tions. 

That diuresis and disappearance of edema have been known to 
follow treatment with digitalis is an old observation. Diuresis in itself 
is, however, not a criterion that digitalis has been effectively administered. 
Many children have been observed to pass larger quantities of urine than 
would balance the intake of water for the day, and yet the body weight 
has been found to be constant on the following morning. Diuresis does 
not take into account the redistribution of fluids in the body tissues 
often observed in the course of congestive heart failure. Again, too 
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many factors about which little is known enter into the question of 
diuresis. We have already mentioned that fever, for example, may result 
in profuse diuresis in children with heart disease when they already have 
congestive heart failure. Obviously at such times the effectiveness of 
the digitalis is masked, if diuresis should result following the use of 
the drug. Moreover, there is accumulating evidence ** that digitalis 
in certain instances may act extrarenally to eliminate tissue fluids through 
the skin by means of the insensible perspiration. The net result, there- 
fore, of the efficacy of the drug during its use in congestive heart 
failure is best realized objectively when the disappearance of edema 
can be measured by the comparison of body weight before and after 
the use of digitalis. 

In our experience, a loss of edema fluid as judged by a loss of body 
weight during the presence of congestive heart failure has always 
been followed by improvement in symptoms, which, after all, should be 
the only criterion of effective digitalization. But since a personal equation 
enters into the interpretation of various shades of symptomatic improve- 
ment, the loss of weight may be said to, be the only objective criterion 
in determining the therapeutic value of digitalis in children with con- 


gestive heart failure and sinus rhythm. 


SUMMARY 


Of sixty-seven children without fever and with congestive heart 
failure with rheumatic heart disease to whom digitalis had been admin- 
istered in what is believed to have been more than the adequate dosage 
that should be followed by a therapeutic response, only one child showed 
improvement in symptoms and loss of edema as judged by a loss of 
body weight. Even this striking result of a loss of 16 pounds (7.27 
Kg.) following the administration of 26 cc. of the tincture in two 
weeks cannot be definitely attributed to the drug, since on a previous 
occasion the use of 16 cc. within twelve days did not result in any loss 
of edema or improvement of symptoms. 

It may be suggested, as has been recently done by Sutton,® that the 
type of child with whom we are dealing at the Montefiore Hospital 
has reached such an advanced stage of congestive heart failure that 
he would not respond to digitalis under any circumstances. This is not 
so, since following these studies many children improved rapidly in 
the absence of any therapy except rest in bed (see in particular cases 5 
and 10). Indeed, some of them are ambulatory today and feeling per- 
fectly well. 

It is inevitable to reach the conclusion from these observations 
that the underlying mechanism of the congestive heart failure encount- 


13. Veil, W. H., and Heilmeyer, L.: Die extrakardiale Digitaliswirkung, 
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ered in children with rheumatic heart disease is in part responsible for 
the refractoriness of these cases to digitalis. The same factors probably 
play a part in the poor response to this drug by adults with the same 
underlying pathologic lesions, as has been noted by Marvin.** Con- 
sequently, if the drug is to be used intelligently, the present conception 
of the value of digitalis in congestive heart failure in such children 
must be changed. When digitalis is used, a critical evaluation of the 
therapeutic response to the drug should be made in each child, and 
if a lack of response is noted, the drug should be withdrawn. 


CONCLUSIONS 


1. Sixty-seven children between the ages of 4 and 15 years with 
congestive heart failure and rheumatic heart disease were given variable 
dosages of digitalis of a potency of 1 cat unit per cubic centimeter to 
the point of nausea and vomiting and for longer periods when these 
minor toxic signs did not appear. 

2. All of these children were in the afebrile stage of the disease 
when these observations were made, and they all had a regular sinus 
rhythm with a ventricular rate that averaged from a minimum of 66 
to a maximum of 110 beats per minute. In approximately one third 
of the cases, the experiments were repeated on several occasions at 
a time when the children had shown increasing signs of congestive 
heart failure, such as swelling of the face and the abdomen, hydrothorax, ’ 
ascites and edema of the legs with enlargement of the liver. 

3. A loss of body weight within one week following the use of 
the drug, with striking improvement in the signs and symptoms, was 
observed in only one child among the sixty-seven. Even in this case 
it was not certain that the improvement resulted from the use of the 
drug. No therapeutic response to digitalis was noted in the other cases. 

4. It is probable that the type and pattern of congestive heart failure 
following rheumatic fever and chronic rheumatic valvular heart disease 
are responsible for the refractoriness of these children to digitalis in 
effective doses. 

14. Marvin, H. M.: Digitalis and Diuretics in Heart Failure with Regular 


Rhythm, with Especial Reference to the Importance of Etiologic Classification of 
Heart Disease, J. Clin. Investigation 3:521, 1927. 
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MONONUCLEAR ERYTHROPHAGOCYTOSIS IN THE 
BLOOD OF A NEW-BORN INFANT * 


ARTHUR F. ABT, M.D. 
CHICAGO 


Ehrlich,t in 1891, was probably the first to note phagocytosis of 
red blood corpuscles by leukocytes in the circulating human blood. 
While this phagocytic phenomenon has been observed for the various 
types of leukocytes, polymorphonuclear neutrophils and eosinophils, 
the mononuclear cells have been most frequently noted as erythrophago- 
cytes. This report deals with erythrophagocytosis by mononuclear cells. 

The occurrence of this condition has been observed in a wide variety 
of pathologic conditions, but it has never been reported as seen in the 
circulating blood of a healthy person. 

In reviewing the previous reports in the literature on mononuclear 
erythrophagocytosis, I found that the cases observed by Connal? were 
the only ones found in which its occurrence was reported in infancy or 
childhood. His observations on native South African children were 
made on malarial patients ranging in age from 1 year upward. He 
was unable to demonstrate phagocytosed erythrocytes in the blood of 
the white inhabitants of this region who were also infected with malaria. 

I have not found a report of mononuclear erythrophagocytosis 
occurring in the circulating blood of a new-born infant. 


MONONUCLEAR ERYTHROPHAGOCYTOSIS IN DISEASES 
OF THE BLOOD 


This phenomenon has been observed in a variety of dyscrasias. 
Ehrlich, who probably was the first to observe this condition in cir- 
culating human blood, described large mononuclear cells with ingested 
erythrocytes in the stained blood smears from patients suffering with 
paroxysmal hemoglobinuria. Kammer and Meyer,’ Hirschfeld,* Eason * 
and others have made similar observations. 


* Submitted for publication, April 14, 1931. 

*From thé Department of Pediatrics, Northwestern University Medical 
School. 
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4. Hirschfeld, H.: Handbuch der Krankheiten des Blutes, Berlin, Julius 
Springer, 1925, vol. 1, p. 145. 
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Erythrophagocytosis by circulating mononuclear cells has been noted 
in the various types of anemia. Naegeli,’ Hoff* Hess* and Hirsch- 
feld* have described mononuclear cells containing erythrocytes in the 
blood smears of patients suffering from severe pernicious anemia. This 
occurrence has been noted in this condition both before and after trans- 
fusions of blood. 

The occurrence of this phagocytosis has also been noted in cases of 
severe secondary anemia. Rowley ® reported one of the first and most 
interesting of these cases, which occurred in a 27 year old man with 
progressive anemia. She described active phagocytosis of erythrocytes 
by a large lymphatic type of cell, both in stained blood smears and in 
blood droplets observed on the warm stage of the microscope. Rowley 
suggested that the progressive phagocytosis by these leukocytes might 
be the etiologic factor in the production of anemia. 

Domagk *° described the appearance of erythrophagocytosis by cir- 
culating mononuclear cells after the removal of the spleen from a 42 
year old man who had complained of vague gastro-intestinal symptoms 
and had been found to have an enlarged spleen and anemia. This case 
simulated experiments on animals, in the finding of erythrophagocytosis 
in the blood stream after, and not before, splenectomy. The patient 
was observed for a considerable period, and the persistence of the con- 
dition in the blood continued, without causing any untoward symptoms. 

I observed mononuclear erythrophagocytosis in an infant, aged 
9 days, with anemia of the new-born. These cells were observed for 
five days and then disappeared; they were never found on subsequent 
examination. This is the only report of the occurrence of mono- 
nuclear erythrophagocytosis in the blood of a new-born infant or in 
any previously reported case of anemia of the new-born that could be 
found in the literature. This infant made an uneventful and complete 
recovery without medication of any kind. The occurrence of this type 
of cell in the circulating blood of this new-born baby is an unusual 
hematologic curiosity, and probably cannot be associated in any way 
with the etiologic cause of anemia of the new-born. 


6. Naegeli, O.: Blutkrankheiten und Blutdiagnostik, ed. 4, Berlin, Julius 
Springer, 1923, p. 148. 

7. Hoff, F.: Untersuchungen ueber das weisse Blutbild, Krankheitsforschung 
4:89, 1927. 

8. Hess, O.: Zur Herkunft der im Blut bei Endocarditis lenta vorkommenden 
Endothelien, Deutsches Arch. f. klin. Med. 138:330, 1922. 

9. Rowley, Mary W.: A Fatal Anaemia with Enormous Numbers of Circulat- 
ing Phagocytes, J. Exper. Med. 10:78, 1908. 

10. Domagk, G.: Ueber das Auftreten von Endothelien im Blute nach Splenek- 
tomie, Virchows Arch. f. path. Anat. 249:83, 1924. 

11. Abt, Arthur F.: Anemia of the New-Born with Mononuclear Erythro- 
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Mononuclear erythrophagocytosis has been reported in rare instances 
of myeloblastic and monocytic leukemia by Reschad and Schilling,” 
Hirschfeld and Wechselmann,’* Jochmann and Blihdorn and Hirsch- 
feld.*° It is to be noted that this phagocytosis occurred in the mono- 
nuclear cells (and also in polymorphonuclear neutrophils) and not in 
the myeloblasts (or large lymphocytes). 

Lange ** reported mononuclear erythrophagocytosis in a 17 year old 
girl following potassium chlorate poisoning which terminated fatally. 


PARASITIC, INFECTIOUS AND SEPTIC CONDITIONS IN 
WHICH MONONUCLEAR ERYTHROPHAGOCYTOSIS 
HAS BEEN REPORTED 


As has been previously mentioned, Connal * described erythrophago- 
cytosis by mononuclear cells in the circulating blood of malaria-infested 
native South African children and adults. These cells were not found 
in the blood of the similarly infested European inhabitants of the same 
region. Kartaschowa** made similar observations on the circulating 
blood of patients suffering with malaria and relapsing fever. Schil- 
ling *® saw this phenomenon in a case of tuberculosis with mild nephritis 
and in one of mesenteric tuberculosis accompanied by secondary sepsis. 
Wright ?° reported seeing the condition in a case of pneumococcal sepsis, 
and Kaznelson,”® in a woman with streptococcal pyemia, icterus and 
purpura following endometritis. Hoff" also found this occurrence in 
an acute case of leukemia with sepsis, and Weill,?* in a case of sepsis, 
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By far the most frequent condition in which mononuclear erythro- 
phagocytosis has been found is endocarditis lenta. Van Nuys ** and 
Leede *** described the first cases of endocarditis with sepsis in which 
mononuclear cells in the circulating blood had phagocytosed erythrocytes. 
Hynek,”* Netousek,** Schilling,’* Bittorf,*° Hess * and other investiga- 
tors *° have corroborated the findings in this condition. Some of these 
observers thought that these cells were not products of the circulating 
blood, but arose from the local tissue of the lobe of the ear, owing to 
trauma and stasis. However, the majority of observers seem to agree that 
the theory of local origin of these cells from damaged capillaries of the 
ear is incorrect, and that they are actually present in the circulating 
blood. That they are the agonal products of severe sepsis may be 
true; however, they have been reported in many conditions in which 
sepsis was entirely absent. 

Mononuclear erythrophagocytosis has also been experimentally pro- 
duced in the circulating blood of animals by a number of observers. 
Miller and Pepper ** produced similar cells in rabbits following typhoid 
vaccination; Hirschfeld and Suomi?** found them in rats following 
splenectomy; Diekmann *® produced this condition in rabbits by the 
injection of cultures of B. proteus, and Simpson *® demonstrated mono- 


22. Van Nuys, F.: An Extraordinary Blood: Presence of Atypical Phagocytic 
Cells, Boston M. & S. J. 156:390, 1907. 

22a. Leede, W.: Ein fall von Endocarditis ulcerosa mit krankhaft entarteten 
Lymphozyten im Blut, Mitt. a. d. Hamb. Staatskrankenanst. 12:411, 1911; abstr., 
Folia haemat. 13:53, 1912. 

23. Hynek, K.: Zur Monozytenfrage, Folia haemat. 13:345, 1912. 

24. Netousek, M.: Ueber Endothelien und ihre Beziehung zu den Monozyte, 
Folia haemat. 19:1, 1914. 

25. Bittorf, A.: Ueber Endothelien im strémenden Blut, Deutsches Arch. f. 
klin. Med. 133:64, 1920. 

26. Hirschfeld (footnote 4). Hoff (footnote 7). Kartaschowa (reference 17). 
Seyderhelm, I.: Ueber das Vorkommen von Makrophagen im Blute bei einen Fall 
von Endocarditis ulcerosa, Virchows Arch. f. path. Anat. 257:714, 1923. Sampson, 
J.; Kerr, W., and Simpson, M.: A Study of Macrophages in the Human Blood 
in Two Cases of Subacute Bacterial Endocarditis, Arch. Int. Med. 31:830 (May) 
1923. Joseph, F.: Hochgradige retikulo-endotheliale Monozytosen bei Endocarditis 
Maligna, Deutsche med. Wchnschr. 51:863, 1925. Frank, E.: Handbuch der 
Krankheiten des Blutes, Berlin, Julius Springer, 1925, vol. 2, p. 463. Schilling, V.: 
Blut und Lymph, Handbuch der normalen und pathologischen Physiologie, Berlin, 
Julius Springer, 1928, pt. 2, p. 876. 

27. Miller, T. G., and Pepper, O.: Phagocytosis of Erythrocytes, J. Immunol 
1:383, 1916. 

28. Hirschfeld, H., and Suomi: Erythrophagocytosis nach Splenectomie, Klin. 
Wehnschr. 3:1361 (July 22) 1924. 

29. Diekmann, H.: Histologische und experimentelle Untersuchungen iiber 
extramedullare Blutbildung, Virchows Arch. f. path. Anat. 289:459 (Dec.) 1922. 

30. Simpson, M. E.: The Experimental Production of Macrophages in the 
Circulating Blood, J. M. Research 48:77, 1922. 
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nuclear erythrophagocytosis in rabbits following the injection of various 
colloidal dyes. 
COMMENT 

Mononuclear erythrophagocytosis in circulating human blood is a 
rather rare hematologic finding, especially in early life. 

The condition is of particular hematologic interest, because it has 
been used by many observers as a basis for speculation on the origin 
of the monocytes. The question of the origin and the developmental 
potentialities of the monocytes circulating in the blood of mammals is 
among the most unsettled of modern hematologic problems. Various 
theories, substantiated by more or less experimental data, have been 
advanced as to the mode of origin of these cells. 

Excellent summaries of the various theories are to be found in the 
contributions and monographs of Maximow.** According to him, the 
main theories are that the monocytes originated from the following 
sources: (1) endothelium, (2) myeloblasts, (3) macrophages and (4) 
lymphocytes. These theories may be briefly summarized as follows: 

The investigators who state that the monocytes are of endothelial 
origin (using “endothelial” to mean peripheral vascular endothelium in 
contradistinction to the phagocytic endothelium of the blood-forming 
organs and the liver) believe that they develop through proliferation 
and isolation from the endothelial lining of the blood vessels. However, 
according to most authors, though these blood vessel endothelial cells 
may be transformed into fibroblasts, it has never been shown that they 
may round off, become detached and form ameboid cells. 

Other authors believe in the myeloid origin of the monocyte, claim- 
ing that it arises in the bone marrow from a specific young form, the 
monoblast. This belief is maintained by most of the dualists among 
the hematologists who claim that both myeloid cells and monocytes arise 
in the bone marrow. The actual existence of these monoblast pre- 
cursors in the bone marrow has never been proved. 

The claim that the monocytes originate from the fixed macrophages 
(or histiocytes or the reticulo-endothelial system) in different parts of 
the body assumes an entirely independent origin for the myeloid, 
lymphocytic and monocytic cells; this is known as the trialistic theory 
of hemopoiesis. It is supposed that these fixed macrophages mobilize 
and give rise to small cells that enter the circulating blood and that 
have for the most part lost their capacity for storing vital dyes. 


31. Maximow, A. A.: Bindegewebe und blutbildene Gewebe, Handbuch der 
mikroskopischen Anatomie der Menschen, Berlin, Julius Springer, 1927, vol. 2, 
pt. 1; Lymphocytes and Plasma Cells and Histiocytes or Macrophages, in 
Cowdry: Special Cytology, New York, Paul B. Hoeber, Inc., 1928, vol. 1. 
Maximow and Bloom: Text Book of Histology, Philadelphia, W. B. Saunders 


Company, 1930, pp. 128 and 130. 


ABT—MONONUCLEAR ERYTHROPHAGOCYTOSIS IN BLOOD 1369 


When rabbits were vitally stained with lithium carmine, a material 
that is stored by the reticulo-endothelial cells, and also infected with 
B. monocytogenes to produce monocytosis, Bloom ** was unable to find 
carmine particles in the circulating monocytes. This observation is 
against the conclusion that monocytes originate from dye-storing 
macrophages, 

In connection with the purported histiocytic origin of the circulating 
monocyte, it must be pointed out that the terms monocyte and macro- 
phage are not identical. Sabin and her co-workers,** in their earlier 
publication, expressed the belief that the monocytes and macrophages 
were genetically distinct types of cells which never changed into each 
other. 

With the clearcut demonstration in tissue cultures by many workers 
of the development of lymphocytes and monocytes of the blood into 
macrophages,** and the development of these macrophages into fibro- 
blasts that were shown by Maximow * to elaborate intercellular con- 
nective tissue fibers it is obvious that the early views of Sabin and 
her co-workers are no longer tenable. This conclusion is admitted by 
Sabin and Doan,** who point out, however, that the two types of cells 
show distinct functional differences. 

According to Maximow and Bloom: ** 


The fact that in certain pathologic cases, the number of free histiocytes in the 
blood rises and falls together with the number of monocytes cannot be considered 
as proof in favor of the histiocytic origin of the monocytes, any more than it can 
be considered proof of the monocytic origin of the histiocytes. 


32. Bloom, W.: Origin and Nature of the Monocyte, Folia haemat. 38:1, 1928. 

33. Sabin, F. R.; Doan, C. A., and Cunningham, R. S.: Discrimination of 
Two Types of Phagocytic Cells in the Connective Tissue, Contrib. Embryol., Car- 
negie Inst., Washington 16:125, 1925. 

34. Awrorow, P., and Timofejewsky, A.: Kultivierungsversuche von leuka- 
mischen Blute, Virchows Arch. f. path. Anat. 216:184, 1914. Maximow, A. A.: 
Cultures of Blood Leukocytes, Arch. f. exper. Zellforsch. 5:169, 1928. Lewis, 
M. R.: The Formation of Macrophages from Leukocytes in Incubated Blood, 
Am. J. Path. 1:91, 1925. Caffier, P.: Ueber die Umwandlungsfahigkeit der 
weissen Elemente, Arch. f. exper. Zellforsch. 4:419, 1927. Bloom, W.: Mam- 
malian Lymph in Tissue Culture, ibid. 5:269, 1928. Timofejewsky, A., and 
Benewolenskaja, S. W.: Explantationsversuche von weissen Blutkérperchen mit 
Tuberkelbazillen, ibid. 2:31, 1925. Correl, A., and Ebling, H.: Pure Cultures of 
Large Mononuclear Leucocytes, J. Exper. Med. 36:365, 1922. 

35. Maximow, A. A.: Ueber die Entwicklung argyophiler und kollagener 
Fasern, Ztschr. f. mikr.-anat. Forsch. 17:625, 1929. 

36. Sabin, F. R., and Doan, C. A.: Relation of Monocytes and Clasmatocytes 
to Early Infection in Rabbits with Bovine Tubercle Bacilli, J. Exper. Med. 46: 
627 (Oct.) 1927. 

37. Maximow and Bloom (footnote 31, first reference, p. 128). 
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The possibility of the origin of monocytes from the reticulo-endo- 
thelial system must be admitted, according to Maximow, but it has 
never been experimentally proved. 

Finally, there are those who hold that the monocytes are of lymphoid 
origin. They emphasize the frequent transition forms between lympho- 
cytes and monocytes in the blood (as seen in any type of preparation) 
as well as in the connective tissues. Further, the evidence in favor of 
the development of monocytes and macrophages from lymphocytes in 
inflammation and tissue culture gives strong support to the idea that 
monocytes are merely lymphocytes that have begun to develop in the 
phagocytic direction. 

In view of these observations on the development of lymphocytes 
into monocytes and macrophages, one must conclude with Weiden- 
reich ** that the impossibility of separating lymphocytes from mono- 
cytes is proof in favor of the lymphocytic origin of the monocytes. 


DESCRIPTION OF MONONUCLEAR, PHAGOCYTES IN THE 
REPORTED CASE 


Concerning the mononuclear cells in the peripheral blood in the case 
reported, the futility of attempting to draw histogenetic conclusions 
from cells seen in the circulating blood becomes immediately apparent. 

Thus, in the accompanying plate, cell C has an obviously lympho- 
cytic nucleus. It is small and contains heavily clumped chromatin, 
though the amount of cytoplasm is more than one would find in cir- 
culating lymphocytes. Such a cell would fall most logically in the 
group of hypertrophic, polyblastic lymphocytes of Maximow. 

Cell D is another example of a phagocytic cell with a typical lympho- 
cyte nucleus; it still retains the characteristic lymphocyte arrangement 
of the chromatin. 

Cells A and B, especially the latter, have nuclei that are more char- 
acteristic of typical monocytes, although in both instances the amounts 
of cytoplasm are too great for these cells to be considered typical 
monocytes. 

These cells seem to be small macrophages, being much smaller than 
free macrophages (reticulo-endothelial cells). It is possible that these 
cells have arisen as the result of the mitosis of a macrophage, but it is 
more probable that they have developed through progressive hyper- 
trophy of nongranular leukocytes (lymphocytes and monocytes). 


38. Weidenreich, F.: Die Leukocyten und verwandte Zellformen, Wiesbaden, 
J. F. Bergmann, 1911. 
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Four mononuclear cells irom a dry smear of the peripheral blood in a case of 
anemia of the new-born. Cells B, C and D each contain an ingested erythrocyte. 
Cells 4, B and D contain other phagocytosed material. Cell C has a characteristic 
lymphocyte nucleus. (May-Griinwald—Giemsa stain; Zeiss 2 mm. apochromatic, 
15 ocular.) 
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CONCLUSION 

1. The literature on the phagocytosis of erythrocytes by circulating 
monocytes is here reviewed. 

2. This phenomenon was found in a case of anemia of the new-born; 
mononuclear erythrophagocytosis in the circulating blood of a new-born 
infant has not been previously reported. 

3. A brief discussion of the various theories concerning the origin 
of monocytes has been given. 


4. The futility of attempting to determine the origin of blood mono- 
cytes from any type of smear made from the peripheral blood stream 
alone is pointed out. 

5. The phagocytosis of erythrocytes by cells with typical lymphocytic 
nuclei is reported and pictured. 


104 South Michigan Avenue. 
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AMNIOTIC. SAC CONTENTS IN° THE LUNGS OF 
INFANTS * 


SIDNEY FARBER, M.D. 
AND 

LEWIS K. SWEET, M.D. 

BOSTON 


The obstetrician has long recognized the problem of intra-uterine 
asphyxia as one of the most important with which he has to deal, and 
numerous causes of obstruction to the placental circulation have been 
noted. One of the most important consequences of such obstruction to 
the placental circulation with resultant intra-uterine asphyxia is the 
initiation of premature respiratory movements in utero. Since the fetus 
is surrounded by amniotic fluid, such respiratory movements must result 
in the aspiration of the contents of the amniotic sac. From the patho- 
logic point of view, the presence and amount of aspirated amniotic sac 
contents are valuable aids in indicating the degree of intra-uterine 
asphyxia. From the clinical point of view, large amounts of vernix 
caseosa, cornified epithelial cells and amniotic fluid in the lungs of new- 
born infants, although not responsible for death in themselves, must 
certainly act as an additional embarrassment to an organism that is still 
suffering from the result of prolonged labor. This factor is still not 
fully recognized, but when one considers the widespread pathologic 
changes that are associated with intra-uterine asphyxia, all serving to 
make more difficult the transition to independent extra-uterine existence, 
the importance of the filling of the lung with fluid and fatty and cellular 
material is apparent. Even before the birth of the child, added factors 
develop through intra-uterine respiration. With the inspiratory move- 
ment of the thorax, the pulmonary circulation develops, and the lungs 
aspire blood from the right side of the heart and withdraw it from the 
already insufficient placental circulation. Hence, as von Reuss’ has 
put it, “aspiratory movements may be both cause and effect of asphyxial 
conditions.” 

The pathologic changes associated with intra-uterine asphyxia are 
becoming better known. Perhaps the most constant and characteristic 
changes are the widespread petechial to fairly large hemorrhages in 


* Submitted for publication, March 28, 1931. 

* From the Department of Pathology of the Harvard Medical School and the 
Infant’s and Children’s Hospital. 

1. von Reuss, A.: Diseases of the New Born, New York, William Wood & 


Company, 1929, p. 207. 
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most of the organs of the body. The hemorrhages in the region of the 
respiratory center, as pointed out by Still,? and Kirkwood and Meyers,® 
and as we have seen in a number of cases in the past two years, are 
of primary importance in the interference with regular respiratory move- 
ments. One of the main pathologic changes associated with intra-uterine 
asphyxia was described by Holt and Howland: * “In the nose, mouth, 
larynx and even as far as the finest bronchi, there may be found aspirated 
materials.” It is with this last phase of the consequences of intra-uterine 
asphyxia that we are concerned in this study. 


REVIEW OF THE LITERATURE AND COMMENT 


As early as the sixteenth century, according to Feldman,’ Vesalius 
observed that disturbance of the placental circulation in an animal fetus 
brought about definite respiratory movements of the jaw and thorax 
with sucking in of amniotic fluid. The entire question of respiration in 
utero was regarded in a new light in 1888, when Ahlfeld,® an obstetrician, 
reported his observations on a large series of women during the latter 
months of pregnancy. He noted movements of the abdominal wall in 
the region of the umbilicus and was able to obtain graphic tracings 
of rhythmic but irregular movements, varying in rate from 38 to 76 
per minute, best felt near term. He showed that when the fetal chest 
expands, the abdomen contracts, and he believed that these motions 
serve to strengthen the muscles of the diaphragm and the chest for the 
function of respiration. With these movements, Ahlfeld believed, 
amniotic fluid is sucked in as far as the bifurcation, and again expelled. 
He reported further observations in 1891,’ and his pupil, Weber,® pub- 
lished similar findings. The claims of Ahlfeld aroused a bitter controversy 
in German gynecological circles, and his theories were opposed by 
Runge, Olshausen and Zuntz (Reifferscheidt *), who performed animal 
experiments, and could not agree with Ahlfeld’s interpretation of his 
findings. Ahlfeld’s work was for a time ignored, although in 1905,*° 
he reported further observations and held fast to his original claims. 


2. Still, G. F.: Lancet 1:431, 1923. 

3. Kirkwood, W. D., and Meyers, B.: Lancet 2:65, 1923. 

4. Holt, L. E., and Howland, J.: The Diseases of Infancy and Childhood, 
ed. 9, New York, D. Appleton & Company, 1927. 


5. Feldman, W. M.: The Principles of Antenatal and Postnatal Child 
Physiology, London, Longmans, Green & Company, 1920. 


6. Ahlfeld, Friedrich: Verhandl. d. deutsch. Gesellsch. f. Gynak. 2:203, 1888. 
7. Ahlfeld, Friedrich: Festschr. fiir Ludwig, Marburg, 1891, p. 1. 

8. Weber, Heinrich: Inaugural Dissertation, Marburg, 1888. 

9. Reifferscheidt, K.: Deutsche med. Wehnschr. 19:877, 1911. 

10. Ahlfeld, Friedrich: Monatschr. f. Geburtsh. u. Gynak. 21:143, 1905. 


i 
$ 
i 
} 
? 
| 
a 


1374. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


In 1911, Reifferscheidt, a physiologist, using Ahlfeld’s methods, 
repeated and elaborated the original work in a careful manner. He was 
able to substantiate completely all of Ahlfeld’s observations and inter- 
pretations except in one particular. He insisted that these movements 
of the respiratory muscles occur with a closed glottis, and that the 
power of suction is so slight that the amniotic fluid reaches, at the most, 
the nasal cavity or the entrance to the larynx. Reifferscheidt’s point of 
difference seems well taken, in view of our findings, for if Ahlfeld’s 
interpretation that amniotic fluid is sucked in as far as the bifurcation 
were correct, one should expect the lungs of all new-born infants to 
contain large amounts of amniotic fluid. Such is not the case. The 
importance of the findings of Ahlfeld and Reifferscheidt lies mainly 
in the field of physiology, and the amniotic fluid that the latter described 
as sucked in as far as the larynx is probably aspirated with the first 
breath, and so should be present in small amounts in the lungs of prac- 
tically every new-born infant. 

The presence of amniotic fluid in the lungs of infants has long been 
recognized in the medicolegal literature. Recently, the importance of 
the aspiration of amniotic fluid, infected after premature rupture of the 
membranes, in the causation of antenatal and postnatal pneumonia (“‘con- 
genital” pneumonia) has been stressed. Hess Thaysen,"* in 1914, in an 
extensive series of examinations, found that most of the cases of pneu- 
monia in the first few days of life were due to the aspiration of infected 
amniotic fluid. Browne ** reported somewhat similar findings in 1922. 
A study of 500 consecutive autopsies on nonviable and viable fetuses, 
stillborn and new-born infants was reported by Johnson and Meyer.’* 
They found evidence of pneumonia in 19.4 per cent and believed that 
aspiration of infected amniotic fluid was the most important cause. 
Although the diaplacental route of infection has been cited as a cause 
of congenital pneumonia (Thaysen, Slemons'* and Gordon and 
Lederer *°), authentic cases are few, and that route of infection must 
be regarded as rare. In the series of Johnson and Meyer, 39 infants 
showed marked aspiration of amniotic fluid, not counting any of the 
cases of pneumonia. Of these, 31 were stillborn, and 8 died after 
birth. The series to be discussed here contains no stillbirths. 


11. Thaysen, T. E. Hess: Jahrb. f. Kinderh. 79:140, 1914. 
12. Browne, F. J.: Brit. M. J. 1:469, 1922. 

13. Johnson, W. C., and Meyer, J. R.: Am. J. Obst. & Gynec. 9:3, 1925. 

14, Slemons, J. M.: Placental Bacteremia, J. A. M. A. 65:1265 (Oct. 9) 1915. 
15. Gordon, A. S., and Lederer, M.: Intra-Uterine Lobar Pneumonia and 
Pneumococcemia, Am. J. Dis. Child. 36:764 (Oct.) 1928. 
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METHODS OF RECOGNITION OF ASPIRATED AMNIOTIC FLUID 


No diagnosis can be attempted from the gross material. The only 
reliable method is by microscopic examination. 

Amniotic fluid consists mainly of water, with minimal quantities of 
albumin. The fluid alone appears in fixed section as a precipitate and 
so presents no distinctive picture. The most important amniotic sac 


Fig. 1—Low power view of a section from a lung, showing large numbers of 
wavy, cornified, epithelial cells in the alveoli. The denser, homogeneous masses 
represent vernix caseosa. Hematoxylin and eosin stain. 


contents are cornified desquamated epithelial cells from the skin of 
the fetus and vernix caseosa. The latter contains approximately 10 
per cent fat and fatty acids, which are of prime importance in staining 
reactions. Lanugo hairs from the fetus may also be present in the sac 
contents. 


1376 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Numerous stains have been devised for the recognition of amniotic 
sac contents in the lungs. In 1887, Strassmann !* recommended the use 
of a specific stain for the cornified epithelial cells, consisting of fuchsin 
with distilled water and decolorization in alcohol. Richter’s technic, as 
also recommended by Beitzke,'" consisted of expressing the fluid from 
the fresh lung and examining without staining reactions. This method 


Fig. 2—A section from a lung, showing cornified epithelial cells in the alveoli. 
Note the early membrane formation with cornified cells enmeshed in the vernix 
surrounding entrapped air. Hematoxylin and eosin stain; > 300. 


gives no information about the amount or distribution throughout the 
lungs. Reuter adopted the Gram stain with the Weigert modification 


16. Strassmann, F.: Vrtljschr. f. gerichtl, Med. 46:314, 1887. 
17. Beitzke, Hermann: Pathologischanatomische Diagnostik an der Leiche 
nebst Anleitung zum Sezieren, Munich, J. F. Bergmann, 1926. 
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as a substitute for Strassmann’s method. The usual Gram stain was 
employed by Balthazard and Piédeliévre,'* who also described a special 
stain for meconium, mucin and lanugo hairs, consisting of toluidine 
blue and phenol. With the exception of the last method, all of the 
stains mentioned were designed to show the cornified epithelial cells. 


Fig. 3.—A section from a lung, showing the vernix membrane, which outlines 
the alveoli and surrounds entrapped air. Note the cornified cells enmeshed in the 
vernix. Hematoxylin and eosin stain; * 300. 


Hochheim,?® in 1903, recommended the use of Sudan III and hema- 
toxylin. This brought out particularly the aspirated fatty materials. 


18. Balthazard, M. S., and Piédeliévre, M.: Bull. Acad. de méd., Paris 83:141, 
1920. 

19. Hochheim, K., in Pathologisch-anatomische Arbeiten, Herr Geh. Medi- 
cinalrat Dr. Johannes Orth zur Feier seines 25 jahrigen Professoren-Jubilaums 
gewidmet von den G6ttinger Assistenten, Schiilern und Freunden, Berlin, 1903, 
p. 421. 
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Various recommended staining methods were tried in this study, 
but it was soon found that aspirated amniotic sac contents could be 
detected without difficulty in the usual hematoxylin and eosin sections, 
and that elaborate staining methods were unnecessary. The use of a 
simple routine stain has the added advantage of permitting the detec- 


Fig. 4.—A section from a lung, showing the vernix membrane in the alveoli 
and the alveolar duct, surrounding entrapped air. Mallory’s aniline blue stain; 
x 450. The exposure was taken with blue filter to make the membrane more 


prominent. 


tion of amniotic fluid in the study of sections of the lungs, carried on 
as a part of the work of the laboratory. 

In hematoxylin and eosin sections, the cornified epithelial cells appear 
as long, irregularly shaped, coarse, wavy structures, often turned on 
edge, with the central portion wider and thicker than the ends. Nuclei 
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are not seen. The cells are usually dark blue when found alone, but 
often they are coated with vernix caseosa, and then take on a pink to 
red color. When present in large numbers, they are found scattered 
throughout the alveoli in tangled clusters and often in clumps. Fre- 
quently they are embedded in lumps of amorphous pink to red staining 
material, vernix, or are pressed into or against masses of vernix which 


Fig. 5.—A section from a lung, showing fat in the vernix membrane in the 
bronchiole and the alveolar duct. Note the small masses and particles of fat 
scattered throughout the alveoli. These represent vernix and cornified cells coated 
by vernix. Scharlach R stain; 450. The exposure taken with blue filter. 


may surround entrapped air and outline the walls of an alveolus. The 
latter formation we shall refer to as the “vernix membrane.” Stained 
by the usual Gram method with absolute alcohol decolorization, the 
cornified cells are dark blue to violet. By far the best differential stain 
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is obtained by the use of the Gram method, with decolorization by acid 
alcohol. The cornified celis and vernix membranes are blue, and all 
other tissue elements are decolorized. This method is particularly 
recommended by Schmorl,?° and we have found it useful in doubtful 
cases. The cornified cells and the membrane stain dark brown to black 
by Levaditi’s tissue stain for spirochetes, and deep red by Mallory’s 
aniline blue stain. 

The vernix may be recognized in hematoxylin and eosin sections as 
pink to red staining homogeneous amorphous material It is better 
shown by Scharlach R in frozen sections after fixation in formaldehyde, 
in which it appears in the form of bright red droplets or larger masses, 
often coating the cornified epithelial cells. Although we agree with 
Johnson and Meyer that cornified epithelial cells are the most constant, 
reliable and characteristic evidence of aspirated amniotic sac contents, 
we would like to add also the recognition of vernix, which is also often 
present. 

MATERIAL AND CRITERIA 


All infants in this series were born outside the Infant’s Hospital, 
and were brought to the hospital at varying intervals after birth. A 
preliminary study of the lungs of 54 infants who had lived six days or 
less was first made. This series was unselected; the cases were taken 
in chronological order from our autopsy files. The results of this study 
were so interesting that a larger series was undertaken, and, including 
the first group, a final series of 124 unselected cases of infants who had 
died in the first five weeks of life, irrespective of the cause of death, 
was used for study. The cases were divided into three groups: 


Group 1—This group included all cases that showed a few to a 
small number of cornified epithelial cells. These cases were recorded 
as having slight evidence of the aspiration of amniotic fluid, but with 
no indication of important intra-uterine asphyxia. 

Group 2.—This group included all cases in which large amounts of 
amniotic fluid were found, as evidenced by large numbers of alveoli, 
ducts and bronchioles, often entire low power fields, filled with large 
numbers of cornified epithelial celis and masses of vernix caseosa. This 
group also included a number that showed the asphyxia of vernix mem- 
brane, as will be discussed later. These cases were recorded as show- 
ing marked aspiration of amniotic fluid, indicating an important, severe 
degree of intra-uterine asphyxia. 

Group 3—This group included all cases in which no cornified 
epithelial cells or vernix could be found. 


20. Schmorl, C. G.: Die pathologisch-histologischen Untersuchungsmethoden, 
Leipzig, F. C. W. Vogel, 1921, p. 199. 
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RESULTS OF STATISTICAL STUDY 


Of the first 54 cases studied (infants 6 days of age and under), 
the grouping was as follows: 


Group 1 ples 45 cases (83.33 per cent) 
Geen 9 cases (16.66 per cent) 


Seven of the 15 cases in group 2 showed very large amounts of 
aspirated contents. 

Including this group of 54 cases of infants 6 days and under, the 
final group of 124 cases (infants 5 weeks and under) was divided as 
follows : 


Group 1 plus 2. 109 cases (88 per cent) 


The group of 18 infants (5 weeks and under) in whom large 
amounts of aspirated material were found were all under 3 days of 
age, except 1, who lived for fifteen days. Twelve lived from two to 
twenty-four hours, and 5 from one to three days. Premature infants 
comprised 50 per cent of this group of positive cases, but the same per- 
centage of premature infants was found in the negative cases. Atelec- 
tasis was found in many cases and could be divided into two types. 
The first type was physiologic, in that the infant did not live long 
enough to expand completely all parts of the lungs (particularly those 
who died in the first twenty-four hours). The second type was obviously 
caused by obstruction due to the plugging of the bronchioles and alveoli 
with amniotic sac contents. This type must be considered secondary. 
Pneumonia was found in less than a third of the cases, and was marked 
in only 1. 

Since most of the infants in the group of 18 marked cases were 
born at home, accurate obstetric histories were difficult to obtain. Con- 
sequently, we are unable to ascribe a definite cause for the intra- 
uterine asphyxia in each case. Johnson and Meyer gave an excellent 
discussion and statistical study of the birth histories in their cases. All 
types of positions, including breech and vertex, various operative pro- 
cedures, long dry labors and precipitate deliveries are included in their 
series. They cited the usual causes of intra-uterine asphyxia as insuffi- 
ciency of the placental circulation, compression or true knots of the 
cords and excessive contractions of the uterus. A few infants in our 
series were delivered by cesarean section; these showed marked aspira- 
tion of amniotic fluid. Three cases that showed evidence of marked 
aspiration are given in more detail because of their pertinent histories. 
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Case 1.—Baby E. L. (A-29-12) lived for two days. Birth was effected by 
cesarean section five minutes after the death of the mother, who died of carcinoma 
of the breast. The mother had received from 2 to 3 grains (0.13 to 0.19 Gm.) of 
morphine daily for two or three weeks before death. 

Case 2.—Baby McD. (A-28-201) lived for one day. Labor continued for 
twenty-four hours without progress; then spinal anesthesia was given. The mother 
became pulseless, and respiration ceased. Stimulants were given, and artificial 
respiration was applied for two hours. Then, thirty hours after labor had begun 
and six hours after the mother’s collapse, the baby was delivered by cesarean 
section. 

Case 3.—Baby B. C. (A-30-112) lived for twenty-two hours. Labor was 
induced at the seventh month because of preeclamptic toxemia in the mother. 
Delivery followed manual dilatation of the cervix with version and breech extrac- 
tion. The infant’s cry was good, and it was brought to the Infant’s Hospital six 
hours after delivery. The patient had frequent attacks of cyanosis and a feeble 
cry. It was held in an inverted position and a large amount of mucus was sucked 
from its throat. A considerable amount of thin, yellow fluid (apparently amniotic 
fluid) ran from the nose and throat. Oxygen was given by funnel, and the fluid 
and mucus in the throat were sucked out frequently. Death occurred sixteen 


hours after admission. 
In all three cases, striking vernix membranes and fairly large numbers of corni- 


fied cells were found in all lobes of the lungs. Multiple petechial hemorrhages 
were also found in various organs of the body. 


REACTION OF THE LUNGS TO THE AMNIOTIC SAC CONTENTS 


The cornified cells excite extraordinarily little reaction in the lungs. 
No polymorphonuclear infiltration was noted except in the instances in 
which infection was also present. A slow and mild large mononuclear 
reaction is noted after a few days of age, but phagocytosis is at no 
time truly active. The cornified cells and vernix disappear in part by 
phagocytic activity, and also by a process of slow dissolution within 
the alveoli, most often against the alveolar walls. In one case, selected 
at random from a group of infants 3 months of age, a few definite corni- 
fied epithelial cells were found. They were markedly reduced in size, 
and a few were being taken up by phagocytic cells. Others lay free 
in the alveoli, unaccompanied by cellular reaction. 

Several of our cases, and a large number seen after this study 
was made, showed an asphyxial membrane, which lined the alveoli and 
bronchioles. This membrane stained pink to red in hematoxylin and 
eosin sections, and red in Scharlach R. This material has the appear- 
ance and staining reactions of vernix, and it might be well to emphasize 
the fact that the term “hyaline” membrane is a misnomer. We would 
suggest the term “vernix membrane” to give it its true status. The 
vernix membrane is characteristically pressed tightly against the walls 
of alveoli and bronchioles, sometimes forming a continuous network so 
that an alveolus, duct and bronchiole may be joined together. The mem- 
brane surrounds entrapped air, and the involved air sacs are usually 
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more dilated than the surrounding alveoli. In the membrane there can 
be made out cornified epithelial cells, pressed tightly into the masses of 
vernix. Often there are seen cornified cells partially embedded in the 
membrane, reaching into the alveolar space. <A study of the finer struc- 
ture of the membrane leaves no doubt that it is derived from the amniotic 
sac contents. Numerous variations and stages in the formation of the 
membrane can be found, from clumps of cornified cells and masses of 
vernix in some alveoli, to slight dispersion of these substances toward 
the periphery and finally to complete membranes outlining the alveolar 
spaces. From the cases studied, it would appear that the greater and 
more prolonged the intra-uterine asphyxia, with aspiration of the 
amniotic sac contents and resultant interference later with extra-uterine 
respiration, the larger is the size and greater the number of membranes 
in the lung. On the basis of these observations, the picture of aspirated 
amniotic sac contents can be divided into two main types, with appro- 
priate intermediate gradations. The first shows large numbers of corni- 
fied cells in the alveolar ducts, spaces and bronchioles, with scattered 
large and small masses of vernix. The vernix membrane is lacking. 
In the second type, cornified cells free in the spaces are few. Numerous 
heavy membranes, surrounding entrapped air, line the walls of the 
alveoli and bronchioles, and in them can be seen cornified cells enmeshed 
in the vernix. All gradations between these two types could be found 
after suitable search. It seems unnecessary to call on infection or the 
aspiration of chemical irritants to explain the membrane in these cases, 
even though the similarity to the membrane seen in influenzal pneu- 
monia** is striking. The subject of the vernix membrane and the 
asphyxial membrane in general will be treated at length at another time. 


SUMMARY 


1. A study of the lungs of 124 infants who had lived from two 
hours to five weeks showed that amniotic sac contents were present in 
the lungs of 88 per cent, and absent in 12 per cent. Large amounts of 
sac contents were present in 15 per cent of the series. 

2. The relation of the aspiration of amniotic sac contents to intra- 
uterine asphyxia is shown, and the importance of such aspiration as an 
additional cause of respiratory embarrassment to the new-born is 
emphasized. 

3. The methods of recognition of sac contents are given, and the 
reaction of the lungs to the aspirated materials is described. 

4. Two distinct pathologic pictures with intermediate gradations 
resulting from the aspiration of sac contents are described, and an 
interpretation of their significance is offered. 


21. Johnson, W. C.: Proc. New York Path. Soc. 23:138, 1923. 
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THE NUTRITION OF TWINS ON A VEGETABLE DIET 


DURING PREGNANCY, THE NURSING PERIOD AND INFANCY * 


DOROTHY ENGELHARD LANE, BS. 
BERKELEY, CALIF. 


In a previous publication’ a similar experiment in the nutrition of 
children from 7 to 15 years old was reported. These two papers, there- 
fore, present one complete study with the same types of food from the 
beginning of pregnancy up to the 15 year old child, allowing for the 
interval between the ages of 2 years and 3 months, and 7 years. 

With the rapid progress in the science of nutrition a great deal of 
literature has appeared concerning the diet of the pregnant and lactating 
mother and that of the nursing infant. 

The conclusion from various sources has been that during preg- 
nancy, lactation and growth, an otherwise adequate diet should be forti- 
fied with approximately 1 quart (946 cc.) of cow’s milk a day, especially 
for its content of calcium and phosphorus, and also for protein and 
vitamin A. 

But it has been my conviction from many clinical studies since 1918 
that this generally accepted plan of feeding during these periods 
seemed to raise certain questions concerning the current belief. In 
1922 some clinical results of experiments which did not include cow’s 
milk and certain other animal foods in the diets were published.* 

In April, 1928, the first of two opportunities was presented to carry 
out an experiment of this kind under better controlled conditions. The 
results form the subject matter of this paper. The purpose of this 
experiment was to determine the result of a balanced diet of vegetable 
foods during pregnancy, the nursing period and infancy, giving special 
attention to the calcium-phosphorus ratio, the amounts of iron, copper 
and iodine, the vitamin content and the acid-base equilibrium of the 


blood. 


LITERATURE 


REVIEW OF THE 


Within very recent years there has been a concerted movement to 
increase the milk consumption of growing children and adults, especially 
that of pregnant and lactating mothers, to approximately a quart a day, 
to insure optimum calcium storage. 


* Submitted for publication, Feb. 18, 1931. 

1, Lane, D. E., and Bosshardt, F. H.: Nutrition of Children on a Mixed and 
on a Vegetable Diet, Am. J. Dis. Child. 40:285 (Aug.) 1930, 

2. Lane, D. E.: Nutrition and Specific Therapy, New York, The Macmillan 


Company, 1922. 
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In 1920, Rose * reported that when approximately 55 per cent of the 
lished a report with the conclusion that the calcium in carrots and 
spinach was poorly assimilated as compared with the calcium in milk. 
(Since these vegetables were dried on steam radiators at from 65 to 
70 C., the suggestion is offered that the poor assimilation of the calcium 
may have been due to a deficiency of vitamin D.) 

In 1920, Rose * reported that when approximately 55 per cent of the 
calcium was derived from carrots, one subject had practically the same 
retention as on the diet in which milk furnished 70 per cent of the 
calcium. It was concluded that it seemed possible to meet the calcium 
requirement of the adult organism largely, if not wholly, with carrots. 

Blatherwick and Long,*® using mixed vegetables which furnished 
about the same amount of calcium per kilogram of body weight as 
spinach, found calcium well utilized. 

Sherman and Hawley ° stated that a diet containing a full quart of 
milk per day together with other foods suitable to the age of the child 
is the optimum amount for calcium storage and presumably for optimum 
development of bones and teeth. It was stated further that children 
utilize the calcium of milk to better advantage than they do the calcium 
of the vegetables, and that there is no doubt as to the desirability of a 
liberal use of vegetables in the feeding of children, but the vegetables 
should be used in addition to a liberal allowance of milk and should not 
be allowed to reduce the amount of milk consumed. Sherman ‘ also said 
that after weaning, the main feature of the child’s diet should be cow’s 
milk, which furnishes about 19 per cent of its calories in the form of 
protein. 

Rose § said the calcium requirement of women is greatly increased 
by pregnancy and lactation, and that for the fetus a 50 per cent increase 
would be required, so that the pregnant woman should have at least 
0.75 Gm. of calcium per day during the second half of the gestation 


3. McClugage, H. B., and Mendel, L. B.: Experiments on the Utilization of 
Nitrogen Calcium and Magnesium in Diets Containing Carrots and Spinach, 
J. Biol. Chem. 35:353 (Aug.) 1918. 

4. Rose, M. S.: Experiments on the Utilization of the Calcium of Carrots by 
Man, J. Biol. Chem, 41:349 (March) 1920. 

5. Blatherwick, N. R., and Long, M. S.: The Utilization of Calcium and 
Phosphorus of Vegetables by Man, J. Biol. Chem. 52:125 (May) 1922. 

6. Sherman, H. C., and Hawley, Edith: Calcium and Phosphorus Metabolism 
in Childhood, J. Biol. Chem. 53:375 (Aug.) 1922; Calcium Requirements of 
Children, J. Home Economics 14:413 (Sept.) 1922. 

7. Sherman, H. C.: Chemistry of Food and Nutrition, New York, The 
Macmillan Company, 1926, p. 259. 

8. Rose, M. S.: The Foundations of Nutrition, New York, The Macmillan 
Company, 1927. 
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period if she is to be fully protected against withdrawal of calcium from 
her bones and teeth. During pregnancy at least 2 quarts (1,892 cc.) 
of fluid should be taken daily. One quart should be milk, and of the 
remainder a considerable part may well be fruit juice or broths made 
with vegetable juices. It is further concluded that no less is needed 
in the early months of lactation than in the last weeks of pregnancy, 
and that the demand on the mother in the later months of lactation will 
raise her total calcium requirement to at least 1 Gm. of calcium per day, 
a need best met by a quart of milk daily. This investigator also stated 
that the best foundation for the artificially fed baby’s diet is clean, fresh 
cow’s milk of the best quality. 

McCollum ® said that most animal and vegetable foods are singly 
or collectively faulty in sufficient degree to interfere with the physical 
development of the young and to lead to early deterioration of the 
adult. A most important consideration to be kept in mind is, therefore, 
the selection of food so as to compensate for the deficiencies of one 
article by another, and thus make a properly balanced dietary. For 
this purpose milk is the ideal food. McCollum also said that the nurs- 
ing mother should always take a diet which will insure a satisfactory 
composition of her milk. This can best be realized by including in 
her menus liberal amounts of milk and of salads. The conclusion is 
drawn that in improving the physical fitness of the nation, the first and 
most important principle is the extension of the use of dairy products. 
Instead of the present consumption of one-half pint (236 cc.) of milk 
a day, there should be about a quart per capita. 

Studies in infant mortality reveal that breast milk is the ideal food 
in infancy, when the mother’s diet is adequate in all respects. But it 
is now generally conceded that human milk has been overrated in 
regard to value in certain respects. 

Macy and Outhouse’*® found vitamin B present in even smaller 
amounts in human milk than in cow’s milk, and that vitamins C and D 
are also low in human milks. 

Hoobler * stated that infants should receive some concentrate of 
vitamin B, such as is provided for vitamins A and D in cod liver oil 


and for vitamin C in orange juice. 


9. McCollum, E. V.: The Newer Knowledge of Nutrition, ed. 4, New York, 
The Macmillan Company, 1929. 

10. Macy, I. G.; Outhouse, J.; Long, M. L., and Graham, A.: Human Milk 
Studies, J. Biol. Chem. 73:189 (May) 1927. Macy, I. G., and Outhouse, J.: The 
Vitamin Content of Milk Used in Infant Feeding, Am. J. Dis. Child. 37:379 
(Feb.) 1929. 

11. Hoobler, R. B.: Symptomatology of Vitamin B Deficiency in Infants, J. A. 


M. A. 91:307 (Aug. 4) 1928. 
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Sure ** concluded from animal experimentation that the nursing 

young need approximately one hundred times as much vitamin B as 

vitamins A and D for continuous growth during the nursing period. 
In 1922, I ** made the following statement : 


The diet recommended by the author for a child 1 year old is different from 
that found in the majority of books on this subject. The main difference centers 
around the elimination of cow’s milk as far as possible, other foods furnishing 
the same nutritive requirements being selected in its place. This is a radical 
change, and one that is attempted with considerable misapprehension by physicians 
and mothers. However, if the child is normal and the foods are chosen with a 
scientific knowledge, the fears are unfounded and the child is benefited. 


Considerable clinical evidence had been acquired which seemed to 
furnish definite proof that a vegetable diet, well balanced in the various 
minerals and vitamins, low in protein and fat, and comparatively high 
in carbohydrate, was entirely adequate for pregnancy, lactation and 
growth. 

Subsequent to 1922, investigators became interested in supplementing 
or reducing the amount of cow’s milk for the diet of children. The 
following references (nos. 14 to 24) are briefly repeated from the first 
paper for the sake of completeness, with two additions. 

In 1923, Newell and Miller ** added 45 cc. of orange juice to the 
diet of fourteen children ; this produced considerable gain. 

In 1923, Chaney *® carried out experiments with orange juice in 
place of milk as supplementary feeding for school children. She found 
that milk and oranges taken at the same time appeared to stimulate 
growth at a level slightly higher than milk or orangeade alone, but not 
as much as do oranges alone. 

In 1925, Chaney and Blunt ** continued this experiment, and found 
that not only calcium but also phosphorus, magnesium and nitrogen were 
better retained when from 600 to 700 cc. of orange juice was added 
to the milk diet. A marked increase in the children’s weight was 
observed. 


12. Sure, B.: Vitamin Requirements of Nursing Young, J. Nutrition 1:165 
(Nov.) 1928. 

13. Lane, D. E.: Nutrition and Specific Therapy, New York, The Macmillan 
Company, 1922, p. 127. 

14. Newell, F., and Miller, E. W.: The Effect of Adding Orange Juice to the 
Diets of Underweight Children, J. Home Economics 15:241, 1923. 

15. Chaney, M. S.: A Comparison of the Value of Milk and Oranges as 
Supplementary Lunch for Underweight Children, Am. J. Dis. Child 26:337 
(Oct.) 1923, 

16. Chaney, M. S., and Blunt, K.: The Effect of Orange Juice on the Calcium, 
Phosphorus, Magnesium and Nitrogen Retention and Urinary Organic Acids of 
Growing Children, J. Biol. Chem. 66:829 (Dec.) 1925. 
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In 1926, Morgan and Hatfield ** gave supplementary diets with milk, 
oranges and figs, and these fruits also produced favorable results. 


Morgan and Hatfield ?* also found that supplementary lunches of 
oranges and figs greatly increased the plasma carbon dioxide capacity 
of children over that of the milk-fed group. 


Following these experiments, reports were published dealing with 
feeding during pregnancy, lactation and the nursing period with foods 
other than cow’s milk.’® The results were favorable, provided the diet 
included suitable, adequate supplementary food other than milk. 


In 1923, Hindhede *° published his study of the Eden Settlement in 
Germany, composed of 180 families. The people lived on the products 
of the garden supplemented with bread, flour, groats and margarine. 
Milk was used “very sparingly.” The development of the children was 
“above the normal.” 

Cowgill, Jones, Frisch and Jackson ** published some interesting data 
in animal experimentation. The conclusion is drawn that when suitable, 
adequate supplementary foods are employed with whole grain cereals, 
these supplements, contrary to the current belief, need not include milk 
for growth, reproduction or lactation. 

There is increasing evidence ** that strong, healthy teeth can be pro- 
duced, regardless of their care, when diets are largely or entirely 
composed of vegetable foods, as proved in part by this report, and 
furthermore, that dental caries can be completely arrested by suitable, 
adequate combinations of foods, regardless of the reaction of the saliva 


17. Morgan, A. F.; Hatfield, G. D., and Tanner, M. A.: A Comparison of 
the Effects of Supplementary Feeding of Fruits and Milk on the Growth of Chil- 
dren, Am. J. Dis. Child. 32:839 (Dec.) 1926. 

18. Morgan, A. F., and Hatfield, G. D.: The Effect of Various Supplementary 
Lunches on the Plasma Carbon Dioxide Capacity of Children, Am. J. Dis. Child. 
32:655 (Nov.) 1926. 

19. Hinde, E.: Milk Free Diet, Arch. f. Kinderh. 78:1 (April 16) 1926. 
Tso, E.: Chinese J. Physiol. 2:33 (Jan.) 1928. Appleton, V. B.: Effects of 
High Cereal Diet on the Growth of Infants, Am. J. Dis. Child. 37:284 (Feb.) 
1929. Hill, L. B., and Stuart, H. C.: A Soy Bean Preparation for Feeding 
Infants with Milk Idiosyncrasy, J. A. M. A. 93:985 (Sept. 28) 1929. 

20. Hindhede, M.: Havebrugskolonien “Eden,” Nineteenth Report, 1923. 

21. Cowgill, G. R.; Jones, M. H.; Frisch, R. A., and Jackson, G. P.: Studies 
on the Effect of Abundant Cereal Intake: 1. The Use of Cereals as the Chief 
Source of Calories, J. A. M. A. 89:1770 (Nov. 19) 1927. 2. The Use of Supple- 
ments Other Than Milk, ibid, 89:1930 (Dec. 3) 1927. 

22. Kappes, L. O.: Factors in the Decay of Teeth, Am. J. Dis. Child. 36:268 
(Aug.) 1928. Boyd, J. D.; Drain, C. L., and Nelson, M. V.: Dietary Control 
of Dental Caries, Am. J. Dis. Child. 38:721 (Oct.) 1929. 
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or the bacteria in the mouth.** There is also increasing evidence that 
vitamin C has been underrated as a factor in preventing dental 
disorders.** 


FACTORS CONSIDERED 


Unquestionably cow’s milk has many advantages, but it is also true 
that it has many disadvantages.*° Even though children receive approxi- 
mately a quart of milk a day, green vegetables and other well chosen 
foods, the combination seems to be no guarantee against frequent com- 
mon colds, irritability, anorexia, diarrhea, constipation, some degree of 
rickets, infected tonsils, dental caries, coated tongue, ocular disorders, 
sinus infections and various other infections and glandular diseases. It 
is reasonable to assume that if suitable, adequate food combinations 
are made, such disorders would be more largely controlled. 

The conventional standards for growth in regard to weight, height 
and age may aid in obscuring the true facts governing general health, 
for overemphasis may be placed on stature at the expense of resistance, 
endurance and mentality. 

The ratio of the food nutrients, and of the minerals and vitamins 
must be considered fully as much as the amounts of these factors. The 
reaction of the intestines and the acid-base equilibrium of the blood 
have an important bearing on the absorption and utilization of food 
components, affecting the equilibrium existing within the body fluids 
and cells. 

Marriott and Hartman ** said “the preservation of a normal electro- 
lyte concentration and of a normal osmotic pressure within the cells 
appears to be of even greater import than the maintenance of a con- 
stant hydrogen ion concentration.” For this purpose, fixed bases, with 
acid anions to form salts, base protein, base phosphate, base lactate and 
base bound to undetermined acid are of chief importance, and urea 
and dextrose contribute to some extent to the total osmotic pressure. 

Excess calcium in the diet, resulting from cow’s milk, may prevent 
a clear perception of the function of other factors in the diet, according 
to Hamilton and Moriarty,”* and Lane and Bosshardt.** 


23. Unpublished data. 

24. Hanke, M. T.: The Relation of Diet to Dental Caries and Other Dental 
Disorders, J. Am. Dent. A. 16:2265 (Dec.) 1929. 

25. Lane and Bosshardt (footnote 1 [p. 290 and footnote 20]). 

26. Marriott, W. M., and Hartman, A. F.: Newer Aspects of Acidosis, J. A. 
M. A. 91:1675 (Dec. 1) 1928. 

27. Hamilton, B., and Moriarty, M.: Factors Influencing the Excretion of 
Calcium, Am. J. Dis. Child. 36:450 (Sept.) 1928. 
28. Lane and Bosshardt (footnote 1 [footnote 20; pp. 290 and 297]). 
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EXPERIMENTAL WORK 


The convincing clinical evidence of the favorable results obtained 
from the vegetable diet inspired the complete cooperation of a pregnant 
subject in adhering to an almost strictly vegetable diet during the entire 
period. : 

The subject weighed 120 pounds (54.4 Kg.) at the beginning of 
pregnancy. Her diet for a number of years had contained an exceed- 
ingly small amount of dairy products, eggs and meat, and had been 
composed largely of cooked vegetable foods, fresh salads and fresh 
fruits. The patient was placed under the best of medical supervision. 


Diet During Pregnancy.—The plan was to provide a diet with vegetable protein 
of supplementary value, a low fat content and a comparatively high caloric intake 
in the form of carbohydrate. Special attention was directed to the ratio of calcium 
and phosphorus, to the amount of iron, iodine and copper, to a high vitamin con- 
tent and to a slightly basic urine reaction. . 

The aim was to give approximately 1,800 calories a day, which is considerably 
below the standard figure for a pregnant subject. Protein was calculated as 
10 per cent of the calories in a low fat diet, and calcium was to average 0.65 Gm. 
per day. 

There was no increase in the normal appetite for five months, but larger 
amounts of liquid were taken, averaging 114 quarts (1,269 cc.) per day. After 
the fifth month an average of 10 per cent more food was taken until the ninth 
month. During the final month the food intake was greatly reduced, due to pres- 
sure, making even the former normal amount each day impossible. At the end of 
pregnancy the weight was 141 pounds (63.9 Kg.). 

A small square of butter a day, occasionally a little cream, an egg and a small 
serving of meat once a week constituted the animal foods used. 

The foods emphasized (as in the experiment with the twenty-six school chil- 
dren) were peas, beans, lentils, peanuts, whole wheat, bran, shorts, almonds,?® 
figs, orange juice (from 3 to 4 glasses), bananas, tomatoes, green lettuce, raw 
green cabbage, raw celery, raw carrots, cauliflower and sweet and white potatoes. 
A variety of other raw fruits and vegetables in season was used, but no prunes, 
plums, cranberries or spinach were included, for reasons previously stated. Prac- 
tically no commercial cane sugar was used. All concentrated fats were reduced 
to a minimum amount, which included a small portion of butter on toast and oil 
in French dressing. All rich combinations of cake, pastry, etc., were avoided. A 
teaspoonful of cod liver oil was taken with each meal. 

The pregnancy terminated at full term, with no complications other than 
extreme discomfort from pressure, and urticaria which suddenly developed during 
the last two weeks. This symptom was a great surprise. Normal, healthy twins 
were born in November, 1928, a boy weighing 6 pounds and 9 ounces (2,976 Gm.) 
and a girl weighing 6 pounds and 4 ounces (2,835 Gm.). 


Comment.—There were no postnatal complications. The cause of 
the urticaria is not clear. Calcium lactate did not correct the condition, 


29. Hoobler, B. R.: The Effect on Human Milk Production of Diets Con- 
taining Various Forms and Quantities of Protein, Am. J. Dis. Child. 14:105 
(Aug.) 1917. 
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which finally disappeared through a restored normal ratio and equili- 
brium within the body fluids and cells. 

Roentgenograms of the teeth of the mother showed no dental caries. 

There seems to be no reason to conclude from this experiment that 
the calcium requirement of the pregnant woman should be increased at 
least 50 per cent for the birth of one normal infant, and that the diet of 
the pregnant woman should contain at least 0.75 Gm. of calcium per day 
during the second half of the gestation period. There seems every 
reason to assume the average calcium intake of 0.65 Gm. per day had 
been adequate for all factors involved for both mother and twins of 
average weight and size, since the urticaria developed immediately pre- 
ceding birth after the food intake for one month had been very greatly 
reduced. 

Conclusion.—A basic diet of vegetable foods (with an occasional, 
minimum amount of meat, eggs, butter and cream), selected with spe- 
cial reference to the quality and quantity of the protein, low in fat, 
comparatively high in carbohydrate, with generous amounts of the 
known vitamins, and a well balanced mineral ratio in which the calcium 
during the period of greatest food intake averaged 0.65 Gm. per day, 
proved entirely satisfactory during pregnancy, and for the birth of 
normal, healthy twins weighing respectively 6 pounds and 9 ounces, and 
6 pounds and 4 ounces. 


Diet During the Nursing Period and Infancy.—The next problem was to pro- 
vide a milk for the two infants without the use of cow’s milk. The plan was for 
the mother to continue on the same diet, and for the infants to have mother’s milk 
supplemented with modified cow’s milk, until a supplementary vegetable milk 3° 
could be gradually substituted in its place. 

The average gain of from 4% to 5 ounces (127 to 141 Gm.) a week was main- 
tained on the lactic acid cow’s milk supplement, given three times a day (six total 
feedings) to which was added in each feeding 1 tablespoonful of orange juice and 
1 teaspoonful of cod liver oil. There was some difficulty in getting the infants to 
take the prescribed amount. There was also a certain amount of regurgitation 
from the cow’s milk, and a tiny rash appeared on the boy in spots. Results were 
closely observed as larger amounts of the vegetable milk were included every few 
days. 

The aim was to prepare a vegetable milk as closely resembling human milk as 
possible, and special attention was given to the calcium-phosphorus ratio (vege- 
tables were emphasized in which the calcium content was double or equal that of 
the phosphorus), to the quantity and quality of the protein, to an easily digested 
fat, to a carbohydrate content that would meet all requirements, to a high vitamin 
content and to a fu value as near neutral as possible. 

At the end of the third month, the vegetable milk had entirely replaced the 
supplementary cow’s milk feedings, and after the fifth month it was the only 
milk used. 


30. The term vegetable milk is used in contradistinction to animal milk. 


OF DISEASES. OF CHILDREN 


AMERICAN JOURNAL 


1392 


As a basis almond flour was chosen because of the excellent quality of the pro- 
tein, the easily digested fat, the proportion of utilizable calcium, iron and copper, 
and the basicity. Almonds 21 have been used to some extent in Europe as one of 
the main ingredients of a milk for infants in cases of diarrhea. But the ground 
nuts have been combined with a cow’s milk calcium whey mixture, sometimes with 
the casein omitted. 

Invariably in nut or legume milks, investigators have added some kind of 
calcium salt: calcium lactate or calcium carbonate. But in this experiment, a 
calcium addition was not considered necessary. It has also been noted that the 
almonds have been blanched; this likewise was not considered advisable. 

Some kind of cereal, whole or in part, has been used in these vegetable milks. 
Rice or corn were added by Moll and by Garrahan and Pintos. Tso used rice or 
corn starch, and Hill and Stuart used barley flour. In this experiment whole 
wheat flour, corn starch and shorts have been used. Pure wheat germ seemed 
to be too high in protein, and to cause a slight rash on the thighs, although I used 
it to advantage for many years with older children and adults. (Increasing the 
soy bean flour, also high in protein but alkaline in reaction, produced the same 
result. ) 

To the foods already mentioned, unroasted peanut flour and soy bean flour 
have been added. Some of the advantages of these foods lie in their basic amino 
acid and cystine content. The soy bean flour also increases the basicity of this 
milk. 

As with all such preparations, some kind of sugar addition is required, and in 
this case, all the different sugars were tried in testing for optimum gains, but 
dextrimaltose appeared to give satisfaction for the greater part of the time. These 
infants normally and regularly always had three stools a day with any of the 
sugars, including honey. The corn starch and the starch in the seeds increased 
the sugar content, and reduced the possibility of excess fermentation if larger 
amounts of sugar were used instead, with perhaps some degree of diarrhea. The 
starch also made the resulting mixture, when brought to a boil, more homogeneous. 
Salt was also added to increase the sodium chloride content. 

For the diluent, a vegetable water was prepared from celery, chard, carrots, 
string beans and lettuce, according to season. Turnips and cauliflower were tried, 
but when cooked, apparently some volatile substance was produced in combination 
with the other vegetables which gave a strong odor to the breath and urine, so 
these were discontinued. When the mixture was ready for the feeding, cod liver 
oil and orange juice were added during the nursing period; later these two foods 
were given separately. A concentrate of vitamin B was decided to be unnecessary 
in this vegetable milk. 

This vegetable milk was made with certain changes in the amounts of these 
ingredients in testing for optimum results, although the quantities increased or 
reduced were small. As the infants advanced in age, the cod liver oil and orange 
juice were increased, but the general composition of the milk remained the same 
for the two years and three months. 

Preparation of the Milk—The vegetable milk was prepared as a single formula 
by grinding unblanched almonds to make 3 level tablespoonfuls of almond flour %? 


31. Moll, L.: Dietotherapy in Diarrhea of Infants, Wien. klin. Wehnschr. 41: 
1245 (Aug. 30) 1928. Garrahan, J. P., and Pintos, C. M.: Use of Milk of 
Almonds in Dyspepsia of Artificially Fed Infants, Semana méd. 36:963 (Oct 3) 


1929. 
32. Measures are not packed tight for any of the flours. 
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(about three-fourths ounce [70.87 Gm.]) and unroasted peanuts to make one-half 
tablespoonful of peanut flour. 

To these were added one-half tablespoonful of whole wheat flour, one-fourth 
tablespoonful of shorts, 1 tablespoonful of soy flour and one-half tablespoonful of 
corn starch, 

The vegetables were prepared by washing and grinding them and then soaking 
them, covered, in the refrigerator overnight. In the morning the juice was 
extracted twice, the second time by adding water and by bringing the vegetable 
mixture to a boil. From 2% to 3 ounces (70.8 to 85 Gm.) of the vegetable mix- 
ture gives approximately three-fourths ounce of juice from the first extraction to 
a single formula of 12 ounces (354.8 cc.) of total vegetable water after boiling. 
This dilution may appear somewhat thick, but the prepared milk passes through a 
nursing bottle which has an average-sized nipple. 

It was figured, since vegetables and seeds vary in composition according to 
variety and locality, that approximately one half of the calcium was derived from 
the seeds and one-half from the vegetables. 

A little cold vegetable water from the first extraction was mixed with the flour 
mixture, and the whole was then boiled in the vegetable water for three minutes. 
The milk was then rubbed through a very fine purée sieve to extract much of 
the fiber. One tablespoonful of some kind of sugar and one-sixteenth teaspoonful 
of salt completed the single formula before bottling and setting the milk on ice. 
This amount of sugar appeared sufficient for the energy requirements of the girl, 
but an extra one-half tablespoonful of sugar was added during the first part of 
the nursing period to each feeding of the boy, since his energy was far above the 
average. The salt addition may have been inadvisable in this quantity, with the 
kind of vegetable water used, but was added to give a margin of safety. After 
the vegetables were soaked, this vegetable milk could be prepared in one-half hour 
for the twenty-four hour feeding. 

At 3 months of age, three-fourths teaspoonful of cod liver oil and 1 table- 
spoonful of orange juice were added to each of the five feedings for each infant 
just before serving. These were increased each month, the orange juice 1 table- 
spoonful a month, until at 1 year each infant was receiving a scant half glass of 
orange juice twice a day between feedings. At 2 years of age, the orange juice 
was increased to from 11 to 12 ounces (325.3 to 354.8 cc) a day given at breakfast, 
10 a. m. and 3 p. m., and the cod liver oil was increased to 3 dessert spoonfuls, one 
given at each meal. (This amount of orange juice in a vegetable diet might be 
too laxative in some cases, but in this case the three stools per day were always 
formed or semiformed.) 

The sugar was increased to 134 tablespoonfuls to the single formula to meet the 
unusual energy requirements of these infants at 6 months of age, and to 2 table- 
spoonfuls at 1 year of age. This amount of dextrimaltose was reduced to the 
original 1 tablespoonful to the single formula at 2 years of age, when many other 
foods were added to the meals. 

The chemical composition of this milk closely resembles that of human milk in 
certain details. It has been figured, allowing for waste in rubbing the mixture 
through the purée sieve, that the protein averages 2.04 per cent, the fat 4.01 per 
cent and the carbohydrate 8 per cent when 1 tablespoonful of sugar is used to 
the single formula. The total mineral salts probably average (depending to a 
certain extent on the season and the kind of vegetable water used) 0.49 per cent 
and the calcium 0.03 per cent. It seemed safe to figure that the calcium averaged 
0.23 Gm. per day in 24 ounces (709.7 cc.) of this milk, which is the average 
amount in human milk. 
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At 6 months of age the feedings were reduced to four per day. At 814 months 
of age, 8 ounces (236.5 cc.) of the vegetable milk was given for four feedings, 
and puréed, ground or grated vegetables in season, many of these raw, such as 
carrots, cauliflower, turnips, onions, lettuce, celery and chard, were mixed in with 
some cooked vegetable food to warm them. Potatoes, tomatoes, apricots (fresh or 
stewed), bananas, peaches and dates were divided between three of these meals, 
and the orange juice was given as usual. The vegetable milk has always been the 
first food served at each meal from this period to the time of writing and has 
always been thoroughly enjoyed. 

At 1 year of age, the diet averaged 1,100 calories, 23 Gm. of protein and 0.45 
Gm. of calcium per day. At 14 months the meals were reduced to three per day 
with a small increase in the amount of the fruit and vegetable foods, which 


Fig. 1—Roentgenograms showing normal calcification of the epiphyses (age 
8 months and 5 days): A, boy twin; B, girl twin. 


increased the calcium to approximately 0.60 Gm. per day. At 1% years of age 
all the fresh fruits were given, including the berries. 

The morning cereal was always mixed with puréed, very ripe bananas, which 
makes as palatable a mixture for children as cereal with milk or cream. Some- 
times the potato was mixed with vegetables or tomato. 

These children had had no cow’s milk since their third month when the sup- 
plementary vegetable milk was being gradually introduced. They had never tasted 
meat of any kind, butter, cream, eggs or commercial sugar in any food but the 
vegetable milk. 


COMMENT 


During the entire feeding of this milk in the nursing period the three 
stools per day were of a normal color, semiformed or formed, and 
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large in amount, no doubt some of the quantity being due to the carbo- 
hydrates of the almonds.** 

There was no “sour stomach” or regurgitation as is so frequent with 
cow’s milk formulas. The appetite of the children was excellent each 
day, the sleep was uninterrupted day or night by any disturbing symp- 
tom, the strength and endurance were above the average, the muscle 
turgor was always beyond criticism, and the teeth erupted at the nor- 
mal time and were of good size and quality. 

The urine of both infants was always alkaline, ranging between 
7.2 and 8.1, depending on the time of day the examination was made, 


Typical Day’s Dietary for Children from 18 Months to 2 Years and 3 Months 


of Age 
Protein, Calcium, 
Meal Food Calories Gm. Gm. 
Breakfast, 7:00 a.m.: Vegetable milk, 11 ounces.............. 228 6.00 0.093 
GIRS. 100 1.32 0.009 
Cracked wheat, cooked, 5 ounces....... 163 3.95 0.020 


Orange juice, ounces.................. 


10:00 a. m.: Orange juice, 44% ounces................ 56 0.96 0.050 


Vegetable milk, 11 ounces.............. 
Vegetable purée, 3 ounces................ 50 0.75 0.075 
Fruit in season, 1% ounces.............. 65 0.35 0.007 
Dates, 3 dried California................ 


Luncheon, 12:00 m.: 


4:00 p. m.: Orange juice, 4% ounces................ 


Vegetable milk, 11 ounces.............. y 0.093 


Dinner, 6:00 p. m.: 


Legumes, cooked, 2% ounces............ 140 9.00 0.030 
Vegetable purée, 3 ounces.............. 50 0.75 0.075 


Dates, 3 dried California................ 0.80 0.026 


with the exception of some instances when the early morning test 
showed it to be slightly under the neutral point, 5.85 for the girl and 
6.5 for the boy being the lowest values indicated at any time at 
6:30 a. m.** 

Whether the formula for the vegetable milk used in this experiment 
would be successful in the feeding of other infants can be determined 
only by further investigations. It is quite probable that certain minor 
changes in the amounts of the ingredients would be necessary to meet 


33. Morgan, A. F.; Strauch, C. M., and Blume, F.: The Nature and Biological 
Availability of Almond Carbohydrates, J. Biol. Chem. 85:385 (Jan.) 1930. 

34. Data supplied by G. E. Drewyer (by the quinhydrone electrode method), 
Department of Physiology and Pharmacology, Northwestern University Medical 
School. 


23 U.45 
519 11.75 0.147 
556 9.89 0.213 
ee 56 0.96 0.050 
592 17.15 0.232 
81,779 40.71 0.692 
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the requirements of individual cases. The fact should be emphasized 
that it is necessary to grind the almonds to an exceedingly fine flour, 
and finally to rub the mixture through a very fine purée sieve, other- 
wise there is both loss of absorbable material, and an objection on the 
part of the infant to taking a grainy mixture. With the texture 
smooth, this milk is thoroughly enjoyed at every feeding. 

The boy developed a few weeks faster than the girl physically: He 
sat up, crept and walked first, and he had the first tooth. He was the 
more active, although the girl’s activity was above the average. But the 
girl developed faster than the boy mentally as regards words, sentences 


| Fig. 2—Roentgenograms showing normal calcification of the epiphyses (age 8 
months and 5 days): A, boy twin; B, girl twin. 


and certain observations. Until 11% years of age she weighed one-half 
pound (226.79 Gm.) more than the boy, although at birth she weighed 
5 ounces (141 Gm.) less. 

These points of contrast appear of interest when it is considered that 
the two infants were born under identical circumstances, and were 
given the same amount of breast, cow’s and vegetable milk and other 
foods. Had one been fed a greater amount of cow’s milk, this differ- 
ence in development would have been attributed to the difference in the 
composition of cow’s milk and the vegetable milk. 

The roentgenograms of the long bones show normal calcification. 

The resistance of the two children to infections has been worthy 
of note from birth to the time of writing, when they are in their twenty- 
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seventh month. Three times during exceedingly cold weather in 
Chicago, when other members of the family had influenza or severe 
colds, the only effect that the infections had on these children was a 
slight, running nose; their appetites, sleep and activity remained 
unchanged, and there was not the slightest fever. 

Since the biologic value of the protein of almonds is very high, and 
the calcium is well utilized,** the fact that the almonds were very finely 
ground to a flour by a selected grinder probably contributed, to a 
considerable extent, to the favorable results of this feeding experiment. 


Fig. 3.—Roentgenograms showing normal calcification of the epiphyses (age 2 
years, 1 month and 12 days): A, boy twin; B, girl twin. 


The small amount of extra time required in the preparation of this 
vegetable milk appears negligible in the light of the apparent success 
of this method of feeding. 


PHYSICAL OBSERVATIONS BY DR. BRENNEMANN 

During the two years since birth, Dr. Joseph Brennemann has made 
three thorough physical examinations. When the infants were 8 months 
of age Dr. Brennemann reported, in summing up the data: ‘Both are 


35. Hoobler (footnote 27). Morgan, A. F., and Heinz, A. M.: Biologic 
Value of Wheat and Almond Nitrogen, J. Biol. Chem. 37:215 (Feb.) 1919. 
Cajori, F.: Some Nutritive Properties of Nuts: Their Proteins and Content of 
Water-Soluble Vitamine, J. Biol. Chem. 483:583 (Sept.) 1920. Morgan, A. F.; 
Newbecker, B. M., and Bridge, E.: The Biologic Value of Almond Proteins and 
of Almond Oil, Am. J. Physiol. 67:173 (Dec.) 1923. 
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normal, healthy, rickets-free children, the kind one would be satisfied 
with in any method of feeding.” 


The second examination, at 15 months of age, was satisfactory in all 
details with the exception of a certain degree of anemia in the boy, but 
in the third examination, at 2 years of age, this defect appeared to have 
been corrected, perhaps through the use of more sunlight during the 
summer and an increased amount of cod liver oil.*® Prior to the 
second examination the children had been closely confined in the house 
during severe winter weather in Chicago. 


The following data are included in the final report at 2 years and 
3 days of age: 


They weigh between 29 and 30 pounds and are 335¢ inches (boy) and 33% 
inches (girl) high. They are both as active, and in as good a state of nutrition as 
any children that I have ever seen. They are very solid, have straight legs, good 
feet, and present no slightest clinical evidence of present or past rickets. I have 
never seen more perfect calcification (demonstrated by the roentgenograms). The 
mucous membranes are pink. The absence of a florid color is easily explained as 
familial, and is not due to anemia. The anterior fontanelles are closed. The teeth 
are normal and of good quality. They have never had any sickness except three 
slight colds that were afebrile, and did not lay them up—no fever. There never 
has been any diarrhea or constipation. They have always had an excellent appe- 
tite with a slight preference for the vegetable milk. They always sleep unbrokenly 
from 7 p. m. to 7 a. m. The tonsils are of normal size and appearance. They 
have a good vocabulary. They can both hum several tunes. I can only say that 
from a nutritional standpoint these children must be rated at 100 per cent. 


CONCLUSION 


A carefully chosen list of supplementary vegetable foods, combined 
to form a vegetable milk to supplement mother’s milk, gave entire satis- 
faction in regard to the normal development of twins, from 3 to 5 months 
of age. 

The vegetable milk alone from 5 to 8% months of age, and subse- 
quently combined with additional vegetable foods until 2 years and 3 
months of age, continued to prove adequate in all details for the normal 
development of these twins. During this period the calcium intake ranged 
from 0.29 to 0.69 Gm. per day for each child, and there seems to be 
no reason to conclude that the calcium in vegetable foods is not as well 
utilized as the calcium in cow’s milk, which is in accord with the 
results of the first published experiment. 


36. Hemoglobin determinations were made by the Newcomer method by J. E. 
Morgan, Department of Physiology and Pharmacology, Northwestern University 
Medical School, and were found to be within the “mean, normal percentage” for 
children of preschool age. The red cell count was 4,000,000 for the boy and 
4,500,000 for the girl, in the final examination. 
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Excess calcium in the diet may interfere with various fundamental 
laws of metabolism. It is logical to assume that the cumulative effect 
might not become apparent until after the lapse of a period of years. 
The results of this experiment seem to raise a question concerning the 
accepted plan of advising from 1% pints (559 cc.) to 1 quart of cow’s 


Fig. 4—Roentgenograms showing normal calcification of the epiphyses (age 2 
years, 1 month and 12 days): A and B, boy twin; C and D, girl twin. 


milk per day for the normal development of children, which furnishes a 
total average of at least 1 Gm. of calcium per day for each child. 

A normal electrolyte concentration and a normal osmotic pressure 
within the cells should be factors more fully considered in investigations 
on nutrition. 
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Vitamins A, B complex, C and D (possibly others), in generous 
amounts, directly or indirectly, in a basic diet, low in fat, may greatly 
influence the economy of calcium and phosphorus, as well as that of cer- 
tain other minerals, with beneficial effects on the general health of 
growing children. 

SUMMARY 


A scientific diet of supplementary vegetable foods, from the begin- 
ning of pregnancy to the twenty-eighth month of childhood, including a 
negligible, minimum amount of animal foods during pregnancy, and a 
certain amount of cow’s milk for supplementing mother’s milk for the 
first three months of infancy while a supplementary vegetable milk was 
gradually being substituted for it, gave complete satisfaction in all 
details in regard to the nutrition of both mother and twins. 

This plan of feeding gives every indication of continued complete 
satisfaction in regard to the normal development of these children. 

Note.—Eight months have elapsed since the completion of this 
manuscript and its going to press. The children are now 2 years and 
11 months of age. The diet has in no way been altered, with the excep- 
tion that some of the foods are given in a form to require considerable 
chewing, such as whole almonds, whole fruits and a special kind of bread. 
The vegetable milk has been continued. It is no more difficult to prepare 


than many children’s foods. (For older children who have not been 
accustomed to this vegetable milk, it has proved palatable served as a 
hot soup; or the ingredients may be served in other ways than as a milk 
or soup.) The sturdy physical and mental progress of these children 
continues to give every indication of normal development. Their great 
endurance and strength call for special comment. 


Case Reports 


HEREDITARY ECTODERMAL DYSPLASIA * 


DAVID GREENE, M.D. 


AND 
HAROLD ABRAMSON, M.D. 


NEW YORK 


The following report is that of a case of hereditary ectodermal 
dysplasia in a boy, 3% years of age. He presented multiple defects 
involving tissues that have their origin in the embryonic ectoderm, 
namely, the hair, the teeth and the nails of the fingers and toes, as well 
as evidences of mental retardation. 

We shail not enter into a discussion of the etiology of the disorder 
or attempt a review of the literature. These aspects are discussed in 
an excellent paper by Weech,' who collected nine cases of hereditary 
ectodermal dysplasia from the literature and described two others 
observed by himself. We wish to call attention, however, to two more 
recent publications on the subject, one by Clouston* and another by 
Smith.’ In the paper by Smith, a review of the entire subject is given with 
a summary of the characteristics of fifteen cases, to which number the 
author added one of his own. The report by Clouston is of interest in 
that an analysis is presented of 119 cases of hereditary ectodermal dys- 
plasia occurring in six generations of one family ; 40 of the patients were 
examined by the author, and the remainder of the cases were accounted 
for by retracing the family history. Included in this series are the cases 
reported by Jacobsen, whose group proved to be a direct branch of 
the family. 

REPORT OF CASE 
H. W., a Jewish boy, was born on June 20, 1927, at the Lying-In Hospital of 


New York City. His mother, a primipara, was 38 years of age and physically 
normal, but showed definite paranoic tendencies. Born in Hungary, she came to 


* Submitted for publication, March 17, 1931. 

*From the Home for Hebrew Infants, service of Dr. Alfred F. Hess. 

1. Weech, A. A.: Hereditary Ectodermal Dysplasia (Congenital Ectodermal 
Defect) : Report of Two Cases, Am. J. Dis. Child. 37:766 (April) 1929. 

2. Clouston, H. R.: A Hereditary Ectodermal Dystrophy, Canad. M. A. J. 
21:18 (July) 1929. 

3. Smith, J.: Hereditary Ectodermal Dysplasia, Arch. Dis. Childhood 4:215 
(Aug.) 1929. 

4. Jacobsen, A. W.: Hereditary Dystrophy of the Hair and Nails, J. A. M. A. 
90:686 (March 3) 1928. 
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this country about twenty years before the birth of the child, and, after a period 
of residence here, returned to her native land, where she was married. Her 
husband, a Hungarian and of similar age, was a war veteran. Since his discharge 
from the army, he had been subject to peculiar “sleeping spells” from which it 
was difficult to rouse him. The exact nature of this ailment could not be determined 
from the mother, who was certain, however, that he had no anomalies similar to 
those of his son. No familial history of ectodermal defects could be obtained in 
either the paternal or the maternal members of the family. 

Throughout pregnancy the mother enjoyed good health; her diet was adequate, 
and included about 1 quart (946 cc.) of milk daily; no cod liver oil and but little 
orange juice were taken. Owing to a narrow pelvic outlet, the delivery of the 
infant at full term was attended with much difficulty, requiring an episiotomy 
and the application of low forceps. Considerable molding of the head resulted. 
Immediately after delivery, the infant was given 30 cc. of maternal whole blood 
intramuscularly, a procedure that was repeated the next day. There were no 


Fig. 1—Photograph showing the prominent supra-orbital ridges, the scanty hair 
of the eyebrows, the wide and flattened nose and the thickened lips. 


convulsions. At birth the infant weighed 7% pounds (3,540 Gm.) and on his 
discharge from the hospital, 7% pounds (3,450 Gm.). After a short stay in the 
city, the mother took the infant to the country, where he was kept outdoors a 
great deal. He was nursed, and in addition received cereals, fresh vegetables and 
orange juice daily, but no cod liver oil. He was then admitted to the Home for 
Hebrew Infants for further care. 

On admission, on December 20, the infant was 6% months of age, weighed 2034 
pounds (9.42 Kg.) and was 28 inches (71.1 cm.) in length. He was very well 
nourished, showed good musculature and was able to sit unsupported. The skin 
was clean, and the scalp showed a fine growth of light brown hair. Two lower 
middle incisor teeth had erupted, the enamel being normal in appearance. The 
heart and lungs were normal. The liver was palpable one fingerbreath below the 
costal margin; the spleen was not enlarged. The genitalia were normal. Evidences 
of mild rickets were present clinically, such as moderate beading of the ribs, 
bowing of the legs, slight enlargement of the epiphyses of the wrists and a slight 
Harrison’s groove. There was no craniotabes; the anterior fontanel was open. 
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Chemical examination of the blood disclosed: inorganic phosphorus, 5.2 mg. per 
hundred cubic centimeters; calcium, 10.7 mg. The hemoglobin. content was 55 
per cent. The Wassermann test of the blood and the Mantoux test gave negative 
reactions. A Wassermann test of the mother also gave a negative reaction. 

The infant was placed on a formula of diluted cow’s milk with added carbo- 
hydrate and was also given cereal with butter, fresh vegetables and orange juice 
daily. When he was 8 months of age the administration of 3 teaspoonfuls of cod 
liver oil a day was begun; this was continued until he was 2 years of age. 
During the first month in the institution the patient did not thrive well owing to 
a parenteral infection. However, his subsequent development was excellent and 
at the end of one year he weighed 2434 pounds (11.2 Kg.). While under our 
care, he had several attacks of grip and successfully passed through the following 
illnesses: bronchopneumonia at 1% years, measles complicated by otitis media at 
2 years, chickenpox at 2%4 years and mumps at 3 years. 


Fig. 2.—Two views of the scalp showing the marked alopecia. 


During this time he attracted attention by his peculiar behavior and mental 
backwardness. The nurses in charge had difficulty in controlling him. He was 
assaultive, incompatible with the other children in the ward and not amenable to 
discipline. He would cry at the slightest provocation and throw himself to the 
floor, banging his head and stamping with his feet. Efforts to train him as to 
personal habits failed, and he soiled himself frequently. In view of this, the 
patient was transferred to the infirmary, where on closer observation it was noted 
that in addition to his mental retardation, he presented a poor growth of hair, 
maldevelopment of the teeth and of the nails and an unusual conformation of the 
skull, 

At this time he was 2% years of age, weighed 36 pounds (16.3 Kg.) and was 
36% inches (82.7 cm.) in height. The circumference of his head was 20% inches 
(51.4 cm.) and that of his chest 23% inches (59.7 cm.). The midpoint of the 
body was 1 inch (2.54 cm.) below the umbilicus. The body temperature was 
normal. He was sullen in appearance and resisted examination. His voice was 
somewhat hoarse and of a pitch deeper than is usual for a child of his age. He 
was well built and muscular and had good development of the chest. Both nipples 
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were present. His posture was good, although there was a moderate degree of 
knock-knee and genu recurvatum. His head appeared large and presented rather 
prominent supra-orbital ridges (fig. 1). The nose was broad, with wide alae nasi 
and a tendency toward flattening at the bridge. There were no discharges, and 
the mucous membranes appeared normal. The lips were thickened, but showed a 
well defined vermilion border. The skin was clean, smooth and_ elastic, 
and had good subcutaneous fat. In order to ascertain whether the sweat glands 
functioned normally, the child was subjected to a hot pack, during which perspira- 
tion was profuse, with no untoward effects. 

The scalp showed a poor growth of straight, fine, dull brown hair. There 
was a marked diffuse, patchy alopecia (fig. 2). In these areas the skin was 
shiny, dry and tightly drawn. The eyebrows showed a sparse growth of fine, light 
brown hair on the inner halves of the orbital ridges and practically no growth 
on the outer halves. The eyelashes, however, were long, thick, glossy and dark 
brown. The body presented a fine growth of light lanugo hair, especially on the 
backs of the forearms and shoulders. 


Fig. 3—Defects of the nails. 


The nails of the fingers and of the toes showed symmetrical malformations 
(fig. 3). They were thickened, brittle and broken at the free margins; their 
surfaces were convex, dull and rough and exhibited many longitudinal and hori- 
The cuticle also was thickened and irregular. 

All of the deciduous teeth had erupted. They were small, widely spaced and 
poorly shaped, especially the right upper middle incisor (fig. 4). The enamel was 
rough and badly stained, the left lower lateral incisor showing an oval-shaped 


zontal furrows. 


enamel defect on its buccal surface near the gingival margin. The canine teeth 
were considerably worn down on the biting edges and the molars showed poor 
cusp formation, as well as deep pitting of the enamel on their lingual surfaces. 
The right lower first molar tooth contained an amalgam filling in its occlusional 
surface. The gums were normal. 

The mucous membranes of the mouth and of the pharynx were of good color; 
the tonsils were hypertrophied. There was no lymphadenopathy. The ears were 
well formed and the tympanic membranes normal. The palpebral fissures were 
narrow and the pupils equal, reacting well to light and in accommodation. Ophthal- 
moscopic examination revealed normal fundi. There were no abnormal reflexes. 

Various modes of therapy were now attempted, our attention being first directed 
toward the problem of behavior. As is well known, an intimate relationship exists 
between the endocrine system and the vegetative nervous system, and likewise a 
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definite association between calcium metabolism and muscular irritability and the 
activity of the parathyroid glands. It was observed by Timme® that certain 
patients who exhibit signs of marked irritability of temper, incorrigibility and 
assaultiveness, may show a deficiency in calcium. This deficiency may not always 
be presented by a lowering of the calcium content of the blood. Timme further 
observed that some of these persons were definitely improved after the administra- 
tion of calcium in combination with the extract of the parathyroid glands. 
Accordingly, our patient was placed on this form of therapy, being given 1.5 Gm. 
a day of the double salt of calcium and sodium lactate, corresponding to 0.09 Gm. 
of calcium, and 0.0195 Gm. a day of the desiccated parathyroid gland. In addition, 
he received preparations of the anterior lobe of the pituitary gland, 0.12 Gm. a 
day, and of the whole pituitary gland, 0.015 Gm. a day. He was then observed 
for one month. At the end of this period the treatment was discontinued, since 
it improved neither the mentality nor the behavior of the child. Similarly, a pro- 
tracted period of thyroid gland therapy alone, in the dosage of 0.018 Gm. of the 
extract a day, produced no noticeable betterment in the mental or physical state. 


Fig. 4.—Photograph of the incisor and canine teeth. Note their poor shape 
and the wide and irregular spacing. 


We next attempted to correct the ectodermal defects. In view of the close 
connection between the growth and maintenance of epithelial tissues and the fat- 
soluble vitamin A, a lack of which causes degenerative changes in these structures, 
the child was given a diet containing an excessive amount of this vitamin, in the 
hope that it would bring about an improvement in the condition of the hair and 
the nails. Our experience may be briefly summarized by the statement that no 
beneficial effects were noted after a prolonged treatment of this kind. 

In spite of the negative Wassermann test, antisyphilitic therapy was begun on 
the assumption that the defects might be specific. The patient was given a course 
of treatment consisting of injections of sulpharsphenamine and of a bismuth 
preparation, but without significant results. 

In order to determine his mental status, the boy was referred to a psychiatrist, 
who was of the opinion that the child was definitely retarded mentally but was not 
a mental defective. In accordance with his recommendation, the boy was allowed 
vo mingle and play with other children in the institution. At the present time, a 
decided improvement has been observed in the behavior of the child. He is much 


5. Timme, W.: The Endocrines and the Vegetative Nervous System, Bull. 
New York Acad. Med. 6:33 (Jan.) 1930. 
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milder in temper, more amenable to discipline and cleaner in personal habits. 
However, no improvement has been noted in the condition of the hair, nails or 
teeth. 


SUMMARY AND CONCLUSIONS 


In view of the presence of lanugo hair on the body, the normal 
appearance of the skin and the normal functioning of the sweat glands, 
this case is not one of the “anhidrotic” or “high grade’ forms of the 
disorder as described by Goeckermann,® by Mackee and Andrews? and 
by Weech.' However, the condition is one that is subject to consid- 
erable variation in its clinical manifestations, owing to the influence of 
factors that permit various combinations of ectodermal defects. The 
unusual contour of the skull, the prominent supra-orbital ridges, the 
broad and flattened nose, the thickened lips, the alopecia of the scalp, 
the characteristic scanty growth of the eyebrows, the maldevelopment of 
the nails, the poor teeth and the mental retardation suffice to classify 
this case in the category of hereditary ectodermal dysplasia. We have 
been unable to establish a history of similar anomalies in other members 
of the family, but this discrepancy may be due to faulty observation on 
the part of the mother. The lack of response to thyroid, parathyroid 
and pituitary gland therapy would seem to indicate that the anomalies 
were not caused by a dysfunction of these glands of internal secretion. 
Likewise, the lack of response to antisyphilitic therapy mitigates against 
syphilis as the cause. Nor can we attribute the symptoms to recognized 
dietary inadequacies. The frequent occurrence of several instances of 
this disorder in one family would seem to point definitely to a congenital 
or hereditary factor in the etiology. 


100 West Kingsbridge Road. 


6. Goeckermann, W. H.: Congenital Ectodermal Defect, with a Report of a 


Case, Arch. Dermat. & Syph. 1:396 (April) 1920. 
7. MacKee, G. M., and Andrews, G. C.: Congenital Ectodermal Defect, 


Arch. Dermat. & Syph. 10:673 (Dec.) 1924. 
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DUODENAL ILEUS IN A CHILD* 


REUBEN FINKELSTEIN, M.D. 
Attending Gastro-Enterologist, Brownsville and East New York Hospital 
BROOKLYN 


Chronic duodenal ileus with gastromegaly is not frequently diag- 
nosed in childhood; in fact, few cases are reported in the literature. 
The standard textbooks on pediatrics are silent on the subject. The 
references to duodenal ileus found in the literature are principally to 
cases that occurred in adults, though several authors in describing it 
suggest that it may have persisted from childhood.' Still ? mentioned 
duodenal ileus in the child as a differential diagnosis from hypertrophic 
stenosis, but claimed it is so rare that it may be dismissed. Neff * 
reported two cases that came to autopsy. Miller and Gage * made a 
careful study of chronic duodenal ileus in children and published a 
comprehensive report analyzing nine of their own cases and a number 
of cases found in the literature. 

The etiology of chronic duodenal ileus in children appears to be 
varied. The usually accepted cause given is a constriction due to an 
anomaly in which the duodenum passes under the mesenteric pedicle 
and the superior mesenteric artery. The evidence supporting this view 
is that in the cadaver, when the mesentery and the superior mesenteric 
vessels are stretched, the duodenum appears to be obstructed. From 
these facts, the deduction is made that in the upright position, especially 
in cases of visceroptosis, the mesentery and vessels are stretched with 
the resulting duodenal obstruction. That this is the cause of the obstruc- 
tion is not absolutely confirmed and is much debated.* A second sug- 
gested etiologic factor for chronic duodenal ileus is the diseases of 
the mesentery or of its glands which produce direct compression on the 
duodenum. A third cause frequently mentioned is an anomaly of the 


* Submitted for publication, March 8, 1931. 

* From the Gastro-Intestinal Service, Medical Department, Brownsville and 
East New York Hospital. 

1. Donval; Roux, and Beclere: The Duodenum, translated by Quain, St. 
Louis, C. V. Mosby Company, 1928, p. 123. 

2. Still, in Albutt and Rolleston: System of Medicine, London, The Macmillan 
Company, 1907, vol. 3, p. 519. 

3. Neff, F. C.: Digestive System in Childhood, New York, D. Appleton & 
Company, 1927, p. 236. 

4. Miller, Reginald; and Gage, H. C.: Arch. Dis. Childhood 5:83 (April) 
1930. 
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colon and its mesentery. This also is the condition in the case reported 
here and the one most often found in children. A fourth cause may 
be a constriction resulting from a healed duodenal ulcer in childhood. 

The history in most cases is that at the age of 3 or 4 months or 
even earlier, the child begins to vomit. The vomiting may be projectile 
and often contains bile. After a few days, the vomiting ceases. After 
a short period, ranging from a few weeks to six months, the vomiting 
returns. If the child is old enough, it complains of pain in the upper 
part of the abdomen immediately before the attacks of vomiting. Dur- 
ing the first year of life, the child, not being able to complain of pain, 
cries lustily immediately before vomiting. Constipation is the rule; 
the stools may be fatty, owing to lack of bile, which is being vomited.° 

The child is usually emaciated, anemic and undersized. The 
abdomen is distended. Gastric peristalsis is visible, and in one case 
reported by Miller and Gage,* and also in the case reported heré, peristal- 
sis of the duodenum was visualized. 

Congenital hypertrophic pyloric stenosis, gastritis, yastro-enteritis 
and acute intestinal obstruction often give symptoms simulating chronic 
duodenal ileus and are to be differentiated from the latter. Congenital 
hypertrophic pyloric stenosis usually gives symptoms during the first 
two weeks of life. The vomiting is persistent and 1arely contains bile. 
Acute gastritis, as a rule, follows improper feeding and is of short 
duration. Chronic gastritis per se has never been reported in infants,° 
with the exception that it may be present in chronic duodenal ileus 
because of the irritation due to the persistent stasis. Intestinal obstruc- 
tion in children is most often acute and as a rule due to intussusception 
which is readily recognized. 

The final diagnosis is made by means of the fluoroscope and x-ray 
plates. Under the fluoroscope a barium mixture is given. The stomach 
is found to be markedly enlarged. The mixture flows readily into the 
duodenum, which is found to be three or four times its normal width. 

In view of the frequency of this condition in adult life, it is more 
than likely that it is overlooked during infancy. Evidently this type 
of duodenal ileus, if the obstruction is not severe, is not incompatible 
with fair health and normal growth. It is only when other conditions 
during adult life appear to complicate the situation, as in pregnancy, 
visceroptosis or lordosis, that surgical interference is found necessary. 

In those cases in which the obstruction is not very severe and 
from which the child suffers only occasional attacks of vomiting, 
medical treatment should be given a fair chance.. With the gastritis, 2 


5. Abt, I. A.: Pediatrics, Philadelphia, W. B. Saunders Company, 1924, p. 506. 
6. Neff (footnote 3, p. 107). 
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certain amount of spasm always occurs. This should be allayed by 
small doses of atropine or belladonna. Alkalies in the form of mag- 
nesium oxide and calcium carbonate may be given. The diet should 
consist of small, frequent, dry meals. Fluids may be given between 
meals in small quantities at a time. During the attacks warm appli- 
cations to the abdomen are of value. After each meal the child should 
rest at least for one-half hour. Placing the child on its abdomen after 
feeding may relieve the pain. This was discovered by the mother in the 
case here reported. The bowels should be kept open by enemas, milk 
of magnesia or petrol-agar plain. If the obstruction is severe or the 
condition becomes aggravated, surgical intervention becomes necessary. 
The type of operation should be left to the surgeon. Much depends on 
the condition of the child and on the anomaly present. 


REPORT OF CASE 


History —A boy, aged 3% years, born in Brooklyn of Italian parentage, was 
referred to my service by Dr. George Levine. Six days after birth, the child 
vomited, expelling the gastric contents with force. The child was weaned from 
the breast, and a lactic acid milk diet was given. During the following six 
months, the child continued to vomit almost daily soon after feeding. A cereal 
diet was then substituted, which was maintained for four months. During this 
time, the bowels became constipated, and the vomiting continued, though at 
longer intervals. After four months of the cereal diet, the child was put on a 
vegetable diet, which was maintained until admission to the hospital on June 28, 
1930. For the past two years the vomiting had ceased for periods ranging from 
two to four weeks. These periods of remission had lately become shorter until 
at the time of examination the child vomited almost daily and after all feedings. 

During these attacks of vomiting, the child suffered from severe cramps and 
found relief only by lying on his abdomen. The vomitus at first was usually 
yellow, later becoming greenish. During the longer periods of remissions, the 
child would improve and gain weight. The last attack was characterized by 
frequent spells of vomiting even when no food was taken. 

Physical Examination.—The child appeared undersized and underweight, weigh- 
ing 27 pounds (12.22 Kg.). No abnormal signs were found in the heart or lungs. 
The abdomen was slightly distended. Gastric peristalsis was easily noted, and at 
times peristalsis of the duodenum could be seen. 


Laboratory Observations ——The urine was negative. The blood showed: hemo- 
globin 80 per cent, red blood cells 4,360,000 and white blood cells 7,800, with 
polymorphonuclear cells 70 per cent and lymphocytes 30 per cent. The blood 
chemistry was: dextrose 87 mg., urea nitrogen 21 mg., nonprotein nitrogen 42 mg., 
creatinine 1.42 mg., chlorides 320 mg., calcium 7.6 mg. per hundred cubic centi- 
meters of blood, and carbon dioxide 39.5 per cent by volume. Gastric analysis 
showed no free hydrochloric acid, with a total acidity of 7, also much bile. 

Roentgenologic Examination—The chest was normal. The stomach was 
enlarged ; the duodenum was enlarged to about three times its normal size (fig. 1). 
Some of the barium mixture entered the small intestines. The child then vomited, 
and no picture at six hours could be taken. 
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Treatment.—A hypodermoclysis of 5 per cent dextrose in physiologic solution 
of sodium chloride was given daily for five days. The diet at first consisted of 
cooked thick cereal to which lactose was added. This was given in small 
amounts every two hours. Later vegetable purée, toast, butter and parboiled 
milk were added. Fluids in small amounts were given between feedings. Under 
this treatment, the child improved in strength and weight, which was increased 
to 28% pounds (12.9 Kg.). The mother refused to permit an operation at this 
time and took the child home on July 10, 1930. 

At home all the symptoms returned accompanied by a rapid loss of weight. 
On July 24, the child was returned to the hospital in very poor condition, markedly 


Fig. 1—Roentgenogram showing enlarged stomach and dilated duodenum 
with constriction at the duodenojejunal junction. 


dehydrated. The pulse was 130 and weak; the heart sounds were poor; the urine 
was scanty, but no abnormal elements were found in it. Examination of the blood 
showed: urea nitrogen 11.10 mg. and chlorides 290 mg. per hundred cubic centi- 
meters of blood and carbon dioxide 44.3 per cent by volume. Dextrose and 
physiologic solution of sodium chloride were given by hypodermoclysis and per 
rectum; special feeding was again instituted. After a few days, the child was 
sufficiently improved to permit an operation, which was performed on July 31 
by Dr. Harold Rabinowitz. 
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On opening the abdomen, the stomach and duodenum were found to be mark- 
edly enlarged. Numerous adhesions extended from the colon to the duodenum. 
When these were separated, the congenital anomaly as shown in figure 2 was 
seen. The duodenum passed behind the colon, then through a foramen in the 
mesentery, becoming anterior to the mesentery as jejunum. There were numerous 
adhesions at this site, which evidently constricted the anomalous foramen with 
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Fig. 2.—Drawing of duodenal ileus in a child, showing relationship of the 
duodenum to the foramen in the mesentery where the duodenum was constricted. 


resulting duodenal ileus. The third portion of the duodenum was markedly 
dilated and formed a pouch simulating a pulsion diverticulum just above the con- 
stricting aperture. After sharp dissection of adhesions and fibrous bands, the 
duodenum was liberated, allowing free mobility through the mesenteric foramen. 
Almost immediately duodenal and gastric contents entered the jejunum in natural 
physiologic sequence. The patient made an uneventful recovery after a two weeks’ 
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stay at the hospital. The anomaly was still present, but the obstruction was 
relieved. It is interesting to note that operation was necessary in only two of the 
nine cases reported by Miller and Gage.* In these two cases gastro-enterostomy 
had to be performed to relieve the condition. 


In our case, at this writing, five months after the operation, the child 
feels perfectly well, has gained weight, has not vomited and takes almost 
all kinds of food. As the anomaly was not corrected, it will be inter- 
esting to watch the child as he grows into manhood to see if he develops 


another obstruction. 


Dr. A. Balker made the excellent drawing. 


COR BILOCULARE WITH TRUNCUS ARTERIOSUS 
AND ENDOCARDITIS * 


ABRAHAM TOW, M.D. 
NEW YORK 


True cor biloculare is one of the rarest of cardiac anomalies. Maude 
Abbott,’ in an exhaustive study of congenital heart disease, found 
10 cases in the literature reported by Wilson,’ Farre,? Ramsbotham,* 
Forster,’ Rudolf,® Konstantinowitsch,’ Gierke,* Schroeder,” Jensen 
and Rivet and Gerard.’! In a later article ’* she added a case com- 
municated personally by Dr. Edward Weiss. A review of the literature 
to 1931 failed to reveal any additional cases, although Corsdress '* 
reported one that anatomically was cor triloculare biatrium. The same 
is true of Baumgarth’s case.‘* The latter cited numerous cases, but 
a study of these reveals the fact that mostly they are, anatomically, 
cases of cor triloculare even though functionally cor biloculare. 


* Submitted for publication, March 10, 1931. 

*From the Abraham Jacobi Division for Children, Lenox Hill Hospital, 
Service of Dr. Jerome S. Leopold. 

1. Abbott, M. E.: Congenital Cardiac Disease, in Osler and McCrae: Modern 
Medicine, ed. 2, Philadelphia, Lea & Febiger, 1915, vol. 4, p. 370. 

2. Wilson, quoted by Abbott (footnote 1). 

3. Farre, quoted by Abbott (footnote 1). 

4. Ramsbotham: Tr. Path. Soc. London 1:21, 1846-1848. 

5. Forster: Tr. Path. Soc. London 1:21, 1846-1848. 

6. Rudolf, R. D.: A Case of Cor Biloculare, Proc. Anat. Soc. Great Britain 
& Ireland, Nov., 1899, J. Anat. & Physiol. 4:427 (p. xvii) (April) 1900. 

7. Konstantinowitsch, W. V.: Ein seltener Fall von Herzmissbildung (Cor 
biloculare, Atresia ostii aortae), Prag. med. Wchnschr. 49:657 (Dec. 6) 1906. 

8. Gierke, E.: Hemmungsmissbildung des Herzens (Cor biloculare) mit 
Bemerkungen tiber den Truncus arteriosus communis, Charité- Ann. 32:299, 1908. 

9. Schroeder, quoted by Abbott (footnote 1). 

10. Jensen: Giessen Theses, 1912. 

11. Rivet, L., and Gerard, L.: Un cas de malformation cardiaque avec 
anomalies multiples de l'appareil circulatoire, Arch. d. mal. du Cceur 11:720 
(Nov.) 1913. 

12. Abbott, M. E., and Dawson, W. T.: The Clinical Classification of Con- 
genital Cardiac Disease, Internat. Clin. 4:156 (Dec.) 1924. 

13. Corsdress, O.: Ueber ein Cor biloculare bei Situs viscerum inversus, 
Monatschr. f. Kinderh. 28:193 (June) 1924. 

14. Baumgarth, H.: Cor biloculare mit Dextrocardie, Halle Thesis, 1902. 
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CASE 


REPORT OF A 


History —A girl, aged 5 months, was first seen in the dispensary of the Lenox 
Hill Hospital on Nov. 5, 1930. Physical examination revealed a poorly nourished, 
slightly cyanotic and dyspneic infant, weighing 10 pounds and 4 ounces (4.6 Kg.). 
The birth weight was 8 pounds (3.6 Kg.). The past history was unimportant, 
except for a mild cough for the past three weeks. The patient had always been 
a “blue baby.” On November 21, she was referred to the Abraham Jacobi Division 
for Children for admission. The weight was 10 pounds and 13 ounces (4.9 Kg.), 
and the temperature, 99.6 F. 

Examination—Examination showed marked cyanosis and scattered coarse rales 
with dulness over the right lung. The heart sounds were faint, but following an 
injection of 5 minims (0.308 cc.) of epinephrine directly into the heart, the sounds 
became stronger. No murmur was heard. The abdomen was distended, and the 
liver was palpable 1% inches (3.9 cm.) below the costal margin. The spleen was 
The child died shortly after admission. 


not palpable. 


Diagrammatic sketch of the heart. (Reprinted by permission of J. B. Lippin- 
cott Company from Abbott and Dawson: The Clinical Classification of Congenital 
Cardiac Disease, International Clinics 4:178 [D. C.] 1924). 


Autopsy—The body was that of a girl, aged 5 months, about 22 inches 
(55.52 cm.) in length and poorly nourished and developed. The visible mucous 
membranes were pale and cyanotic. The skin was of dark complexion, and on 
gross examination appeared normal. 

The head was not examined. 

On opening the thorax, a moderate amount of clear, straw-colored fluid was 
found in both pleural cavities. No adhesions were present between the pleural 


surfaces. 

On both lungs, the lymphatics were prominent, forming a white network on 
the visceral pleura. The lungs appeared congested and edematous and were dark 
red. Areas of atelectasis were present on the surface of the upper and lower 
lobes of both lungs. On section, small, raised, red patches were seen, which were 
confluent in places on a dark red background. The bronchi contained a slight 
amount of secretion. In the upper lobes of both lungs were pale areas of organi- 
The heart was enormously dilated and hyper- 


zation of a pneumonic process. 
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trophied, being about half again its normal size. The pericardium contained a 
slight amount of straw-colored fluid. When the heart was opened, the septum 
was found to be entirely absent, there being a single ventricle and a single auricle, 
between which was a bicuspid valve. The auricle received the superior and 
inferior vena cavae and the right and left pulmonary veins, as. from separate 
vessels. From the ventricle, there was an aorta from which arose a right and 
left pulmonary artery as it emerged from the heart. No coronary vessels arose 
from the aortic sinuses, but from the left pulmonary artery there was a branch 
which ran into the heart muscle. In the common auricle, the right half was 
found to be trabeculated and of normal appearance, while the left half was 
lined by thickened, smooth endocardium. The junction of these two types of 
endocardium formed an irregular, but distinct, line of demarcation between the 
two halves of the auricle. On the free edges of the common bicuspid valve 
were numerous warty vegetations. The free edges of the semilunar valves were 
thickened and slightly shortened. The heart muscle was a pale brownish red. 
It was markedly hypertrophied. 

No free fluid was found in the abdomen. Adhesions were absent. The liver 
was small and congested, and on cut section the central veins were prominent. 

The spleen was small and congested. It was dark purple, with a wrinkled 
surface. On section, one saw a slight thickening of the capsule and a slight 
increase in fibrous stroma. Its pulp was slightly softer than normal. 

Both kidneys were a pale brownish red, with a cortex of normal thickness. 
They were both slightly congested. 

On gross examination, the gastro-intestinal tract was normal. The stomach 
showed the usual postmortem changes. The genital organs were normal on gross 
examination. 

Microscopic Examination—There was marked chronic passive congestion of 
the lungs, with edema and desquamation of the alveolar epithelium. Widespread 
bronchopneumonia was present. There was marked thickening of the alveolar 
septums by hyaline fibrous tissue. The heart muscle showed hypertrophy, myo- 
cardial degeneration, slight interstitial fibrosis and diffuse round cell infiltration. 
There was marked chronic passive congestion of the liver, with pressure atrophy 
and fatty degeneration of the liver cells. The spleen showed thickening of the 
reticulum and fibrous trabeculae, as well as congestion of the sinuses. There was 
hyperplasia of the germinal centers of the follicles. 

Congestion was present in the suprarenal glands and in the pancreas, and the 
kidneys showed congestion, edema and tubular degeneration. 


COMMENT 


This case is similar to those reported by Schroeder,’ Jensen ‘° and 


Rivet and Gerard "' in that a truncus arteriosus was present. This 
condition also existed in the specimens exhibited by Ramsbotham * and 
Forster. Rudolf’s ® patient, a girl, aged 16, was the oldest to survive. 
She was always cyanotic and dyspneic, and she died of pulmonary 
tuberculosis. The ventricle gave off a large aorta and a smaller pul- 
monary artery from its right side in transposed relationship. The 
pulmonary orifice was stenosed.. The cases of Gierke * and Konstantino- 
witsch * were identical with this, except that the great vessels were not 
transposed, and in the former the pulmonary artery was atresic, and 
in the latter the aorta. 
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The murmur characteristic of congenital lesions is not always pres- 
ent. Gierke * and Rivet and Gerard '' specifically mention its absence. 
Cyanosis of varying degree is usually found, but it was absent in Weiss’ 
patient.’° This patient died at the age of 9 months of erysipelas follow- 
ing measles. Autopsy revealed cor biloculare with transposition of the 
arterial trunks and patent ductus arteriosus. In the other cases in which 
the age is mentioned, the oldest patient to survive was 25 days old. 

A feature of our case, which is not found in any of the others, was 
the presence of a verrucose endocarditis of the bicuspid valve. In an 
analysis of 555 cases of cardiovascular defects, Abbott *® found 98, 
or 17.6 per cent, with inflammatory processes. Twenty-one of the cases 
studied were cor biloculare or triloculare. None of these showed evi- 
dence of a pathologic valvular condition. 


SUMMARY 


A case of cor biloculare with conus arteriosus and endocarditis of 
the common biscuspid valve in a 5 months’ old infant is presented. 


1085 Park Avenue. 


15. Abbott, M. E.: On the Incidence of Bacterial Inflammatory Processes in 
Cardio-Vascular Defects and on Malformed Semilunar Cusps, Ann. Clin. Med. 
4:189 (Sept.) 1925. 


CONGENITAL ABSENCE OF ONE KIDNEY WITH 
ASSOCIATED URETHRORECTAL FISTULA 
AND CONCOMITANT MEASLES * 


LAWRENCE W. SMITH, M.D. 
NEW YORK 


The following case is of sufficient interest because of its comparative 
rarity and the unusual coincidental complication of measles to warrant 
reporting it briefly. 


A hasty review of the literature provides no strictly comparable case, 
and only one other case was encountered in which a coincidental contagi- 
ous disease occurred. This was reported by Pepper and Lucke, in 1921, 
and occurred in a boy, aged 14, with rather severe scarlet fever and 
associated nephritis. At autopsy, it was found that only a single kidney 
was present, and this had been severely damaged by the infection, the 
resultant nephritis being the cause of death. In the case reported here | 
feel that the measles was an entirely coincidental condition, being of but 
questionable significance as a contributing factor in causing the death of 
the child. 


REPORT OF CASE 


History—Donald M., aged 5% years, was admitted to the Willard Parker 
Hospital with the typical rash of measles. He had been transferred from the 
Babies Hospital, where he was being treated for urologic and nutritional condi- 
tions. The family history was unimportant, the child being born at full term and 
normally delivered on Dec. 13, 1924. His parents were healthy. From birth, 
however, fecal material was passed in the urine, and when the child was 10 months 
of age, operation was performed for a stone in the bladder. He gained well and 
developed normally otherwise up to the age of 2, when pyuria developed, which 
had persisted up to the time of admission to the Willard Parker Hospital. 

From the time of the pyuria the child suffered from digestive disturbances, with 
distention, constipation and loss of appetite, and the characteristic picture of 
chronic illness and malnutrition developed. He was definitely underweight and 
sickly in appearance. In September, 1929, he was again operated on for a stone 
in the bladder and this was followed by the appearance of urine in the feces. He 
was admitted to the Babies Hospital on Feb. 24, 1930, for further study and 
treatment. 

Urologic examination at that time by Dr. Campbell showed the bladder to be 
full of fecal matter and mucopus; there were two stones in the posterior part of 
the urethra and a urethrorectal fistula opening on the floor of the posterior urethra. 
Catheterization of the right ureter and a pyelogram showed a normal renal pelvis. 


* Submitted for publication, March 24, 1931. 

*From the Willard Parker Hospital and Cornell University Medical College, 
Department of Pathology. 

* Read hefore the New York Pathological Society, March 26, 1931. 
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The catheter in the left ureter went up in the midline and was lost in a large 
globular shadow which fused with the gas shadow of the colon. Twenty cubic 
centimeters of iodide was injected, which did not appear in the urinary tract, 
but showed in the lower part of the gastro-intestinal tract. Dr. Campbell felt 
certain that the catheter on the left side passed completely out of the urinary tract 
and into the lower gastro-intestinal tract. 

An enema of barium sulphate showed a stricture or spasm of the lower part of 
the rectum. 

Physical examination showed a chronically ill, malnourished child, with 
carious teeth, large and diseased tonsils and a distended, thin-walled abdomen with 
visible peristalsis and tenderness low over the midline. The genitalia were hyper- 
trophied with crusts at the meatus. Rectal examination showed a rectal stricture 
1.5 cm. from the anal ring, which would not admit the little finger. 

Treatment was instituted in an attempt to clear up the infectious process in the 
urinary tract by irrigations so that operative measures for repair could be 
attempted, when measles developed, necessitating the transference of the child to 
Willard Parker Hospital. 

Present Illness—March 15, 1930: The child was admitted to the service for 
patients with measles, under the care of Dr. Jerome Kohn, on what was estimated 
to be the fourth day of the illness, with the typical florid maculopapular rash of 
measles. He did not appear acutely ill. His eyes were sensitive to light, but 
reacted normally. Koplik’s spots were present in profusion on the buccal mucous 
membrane. The throat was injected. A few scattered rales were heard over 
both lungs, but there was no change in the breath sounds. The heart was rapid, 
but otherwise normal. The abdomen was greatly distended and tympanitic. The 
operative scar over the pubes was noted. There was an inlying catheter in the 
urethra through which the bladder was irrigated every two hours. 

March 18: The rash was beginning to fade. The throat was still markedly 
injected, and there were moderate catarrhal symptoms still present. 

March 20, 3:30 a.m.: The child’s condition changed during the night, and he 
became listless with the eyes rolled upward. There was a general spasticity of 
the extremities and body, and the neck appeared stiff but could be flexed. 
Brudzinski’s and Kernig’s reflexes were negative. The tendon reflexes were hyper- 
active. The pupils reacted to light. The lungs were clear. The heart was rapid, 
but the sounds were of good quality. The abdomen was distended with bulging 
flanks and shifting dulness. No abdominal rigidity was present, however, and no 
definite tenderness. Lumbar puncture was done, and 5 cc. of fluid was removed; 
it was under normal pressure, and was slightly hazy, and there was a slight 
increase in the mononuclear cells. Bacteria were not present. The amount of 
albumin and globulin was within normal limits. Dextrose was increased. 

Chemical examination of the blood showed 85 mg. of nonprotein nitrogen, 
170 mg. of blood sugar and 3.3 mg. of creatinine. The blood count showed 
38,800 white cells with 82 per cent polymorphonuclears. 

March 20, 4 p. m.: The child was still comatose, with moderate nystagmus and 
dilated pupils. The reflexes remained hyperactive. The muscles generally showed 
no spasticity. There had been some vomiting during the day, and an attempt 
was made at catheterization, but the catheter could not be introduced successfully 
into the bladder, apparently passing into the rectum on each attempt. 

March 20, 6 p. m.: Coma had increased accompanied by marked increase in 
the pulse and rapid breathing. There was marked dilatation of the pupils. The 
kidneys were not palpable. There was no evidence of distention of the bladder 
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on percussion, but it was impossible to pass a catheter successfully as it was 
deflected through the urethrorectal fistula into the rectum. The picture appeared 
to be one of acute suppression with uremia and probable pyelonephrosis. Operative 
measures were not indicated. 

March 20, 8 p. m.: Coma deepened, and the child died without having definite 
convulsions. The temperature ranged around 101 F., rising on one occasion to 
103 F. and falling once to 99 F. The pulse rate paralleled the temperature, 
ranging from 120 to 180 just before death. The respirations ranged from 30 to 40, 
increasing to 50 during the last few hours. An initial leukopenia was noted when 
the child was at the Babies Hospital, but subsequently a definite leukocytosis sug- 
gesting secondary infection was found. 


Examination of the lungs showed marked catarrhal inammatory changes with 
vesical stones, chronic cystitis, chronic pyelitis (right), left renal aplasia, early 
hydro-ureter and hydronephrosis (right), anomalous left ureter, megarectum, 
chronic proctitis, rectal stricture (congenital), edema and congestion of brain and 
meninges and terminal bilateral bronchopneumonia. 

The chief pathologic findings of interest were those associated with the 
anomalous lesions of the genito-urinary tract, and of the upper respiratory tract. 

Examination of the lungs showed marked catarrhal inflammatory changes with 
a hypersecretion of mucus in the trachea and bronchi. Numerous small, deep 
purplish-red patches were seen, chiefly in the dependent portions of the lungs, vary- 
ing in size from a few millimeters to 1.5 cm. Some of these were fairly firm and 
suggested bronchopneumonic patches; others probably indicated only hypostatic 
congestion. The hilar nodes were moderately enlarged. 

Sections through the lungs showed definite early bronchopneumonia. This 
was relatively slight in amount and showed chiefly congestion with hemorrhage 
and beginning leukocytic infiltration. The bronchioles and atria contained con- 
siderable fibropurulent exudate, which seemed to represent the origin of the areas 
of alveolar exudation. There were some peribronchial mononuclear infiltration, 
edema, congestion and dilatation of the lymphatics. Many lymphatics contained 
numbers of inflammatory cells, chiefly lymphocytes. The picture was consistent 
microscopically with a catarrhal bronchitis and bronchopneumonia associated with 
or following measles. 

The stomach was slightly distended. Its mucosa was within normal limits. 
The small intestine was nearly collapsed and contained little either fluid dr semi- 
solid material. The large intestine showed moderate dilatation of the cecum and 
the transverse colon, with a zone of comparative contraction between these dilated 
portions. The descending colon was thickened and boggy but not unduly dis- 
tended. Beginning with the sigmoid, however, there was a tremendous dilatation 
of the entire large bowel. This measured practically 10 inches (25.4 cm.) in 
length by 6 inches (15.24 cm.) in diameter. Its walls were thickened, edematous, 
pale and obviously represented a chronic process. This was filled with a fluid, 
pale greenish-yellow fecal material and contained a few particles of undigested 
food. This was in part due to the presence of a stricture 1.5 cm. above the anal 
ring which barely admitted a probe. There was a definite communication between 
the rectal portion of this dilated intestine with the fixed portion of the urethra. 
This was dilated to form essentially the lower third of the bladder. The bladder 
itself was contracted, being no larger than a small walnut. Its mucosa showed 
definite inflammatory changes. There were a few teaspoonfuls of the same fecal 
material as noted in the colon. Between the colon and distended urethra were 
two stones chiefly made up of urates. The largest of these measured 1 cm. in its 
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greatest diameter and was ovoid. The other was smaller and more irregular. 
The trigon of the bladder was recognized where the ureteral orifices were demon- 
strated. The urethral opening merged with the dilated portion noted previously, 
and thus communicated directly with the rectum. The penile portion of the 
urethra opened into this dilated portion of the urethra from below. 


megacolon 


slone fistula. 
dilalalion ¥ urethra 
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Fig. 1-—Semischematic sagittal section showing urethrorectal fistula, urethral 


stone and megacolon. 


The left kidney was absent. No vestige of renal substance was found. There 
was a ureter which ended in a blind pouch. This was about half the length of 
the other ureter. This ureter was dilated and filled with the same fecal material 
as noted in the bladder and colon. The right kidney was nearly twice its normal 
size and almost spherical in outline. The pyramids were poorly developed, and 
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the kidney represented embryologically an imperfect development comparable to 
the kidneys of the lower mammalia. There was a definite pyelitis with a hydro- 
ureter and beginning hydronephrosis. The ureter emptied into the bladder 
normally but then communicated with the fistulous tract. 

Microscopically, the kidney appeared moderately hyperplastic. The glomeruli 
were large and somewhat more cellular than normal. The glomerular tuft was 
congested. The tubules showed slight cloudy swelling and albuminous degenera- 
tion with a granular precipitate within the Bowman’s capsules and tubes. There 
was some increase of interstitial connective tissue in the pyramids. The pelvic 
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Fig. 2—Anteroposterior view, showing blind pouch of left ureter, urethral stone 
and fistulous tract opening into urethra. 


mucosa was injected, and several areas of round cell infiltration and diapedesis 
were seen. 

These findings are best summarized by the semischematic drawing presented 
in figures 1 and 2. 


COM MENT 


A review of the embryologic development of the structures involved 
in the anomalies just presented is of some value in interpreting their 
development. The urogenital apparatus in man is derived from three 
fetal structures, the pronephros, mesonephros and  metanephros. 
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The pronephros gives rise to the wolffian ducts, which descend to form 
the urogenital sinus in conjunction with the allantois. The latter in turn 
fuses with the lateral wings of the cloaca by the sixth week of embryonic 
life. Normally, a raphé is developed which tends to divide the allantois 
from the intestinal canal. This becomes subsequently the pouch of 
Douglas. The allantois in turn develops into the bladder, and the cloaca 
into the excretory organ of the intestinal canal connecting with the 
external body by a thin diaphragm. ‘The metanephros arises from a 
group of mesothelial cells to form the renal blastema and in turn fuses 
with the ureter which develops as an out-budding of the urogenital 
sinus or lower portion of the wolffian duct. It is thus comparatively 
simple to see how such anomalies as I have presented can occur with a 
failure of the ureteral bud or renal blastema to develop or fuse, and with 
the failure of the cloacal septum to separate the urogenital sinus and 
cloaca completely. 

Kaufmann, in his “System of Pathology,” reported that unilateral 
absence of the kidney is a comparatively rare condition, there being on 
the average only a single case in every 2,500 autopsies. More than one 
third of the cases occurring in the female, however, are associated with 
malformations in the genitalia. The remaining kidney is usually hyper- 
plastic and may be double its normal weight. The left kidney is the 
more frequently absent, approximately three times as often as the right 
and about twice as often in males as in females. The ureter is almost 
invariably absent and shows no orifice in the trigone of the bladder. 
Rarely, as in the case reported here, it may persist as a blind pouch, 
ending in a cul-de-sac. Reimann reported such a case occurring in a boy 
of 13 in whom a blind ureter was found on the left side. Braasch was 
unable to find any cases. Goldstein, in 1925, reported that he has been 
able to collect from the literature a total of 353 cases of congenital 
absence of the kidney. Lowsley found only 2 in 4,215 cases; Anders 
found a single case in every 1,817 autopsies. 

In respect to the formation of urethral stones, Kaufmann stated that 
they occur either primarily or secondarily by passage from the bladder. 
They are usually composed of mixed urates and phosphates. They 
occur three times as often in the male as in the female, and usually 
during childhood. Schultze reported a case in a boy, aged 12, in whom 
ten such stones were found. 

As far as references to the presence of a congenital urethrorectal 
fistula are concerned, I have not been successful in finding any definite 
examples of such cases, and the combination of these lesions, as noted 
in this case, must be of extreme rarity. The rectal stricture is likewise 
part of the congenital malformation rather than primarily of inflam- 
matory origin in this case. 

The relationship of the measles to this case is of more than passing 
interest, as it might well be asked whether such a condition might not 
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have contributed materially to the death of the child. The clinicians 
feel that the course of the measles in the Willard Parker Hospital was a 
straight-forward uncomplicated one. The child was admitted when the 
rash was practically at the peak ; the blood picture was said to be typical, 
the temperature from the onset was characteristic, and the rash had 
practically run its course when the severe superimposed picture of 
anuria, uremia and terminal bronchopneumonia supervened. At autopsy, 
the pathologic process in the genito-urinary tract seemed to be adequate 
to account for death, and no definite evidence of any relationship of the 
terminal pneumonic picture to the antecedent measles could be brought 
forward. It is, however, extremely difficult to evaluate the various 
factors at work in the development of such a severe, overwhelming toxic 
picture, and as the pneumonia developed well within the period following 
measles when such infections do occur, its etiologic relationship cannot 
be excluded. 
SUMMARY 


A case of congenital absence of one kidney, with urethrorectal fistula, 
complicated by urethral stone and measles is presented. A brief review 
of the embryology is likewise presented in explanation of the develop- 
ment of the lesions. The incidence of similar lesions in the literature is 
reported, and a discussion of the relationship of the coincidental measles 
is given. 

Drs. Meredith F. Campbell and John D. Lyttle of Babies Hospital and 
Dr. Jerome L. Kohn of the Willard Parker Hospital provided the clinical details 
while the patient was in these respective hospitals. 
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The correlation between symptomatology and pathology in children, 
so well known to the modern pediatrician, was pointed out to the medi- 
cal world more than a century ago, by Charles-Michel Billard. 

Dr. Billard was born in 1800, in Pelouaille, France. He studied 
medicine at the Ecole secondaire of Angers from 1819 to 1823. In 
1824 he went to Paris. A year later he won a prize for his essay 
on the mucous membrane of the gastro-intestinal tract. He spent a 
great deal of his time writing articles for medical journals as a means 
of livelihood. As a result he was not able to complete his medical 
education for many years. Billard took his medical degree in 1828, 
and the same year he published his book on diseases of the new-born 
and the nursling, ““Traité des maladies des enfans nouveau-nés et a la 
mamelle.” After his graduation he returned to Angers, where he 
remained until his death. Because of his residence in Angers, he is 
often spoken of as Dr. Billard of Angers. Billard made many friends 
while in Angers, among them David, the medallionist, and Dr. Ollivier, 
who contributed some notes to his epoch-making book on the new-born. 

At the time of Billard’s birth, there had already been a few con- 
tributions made to pediatrics. Thomas Sydenham had described chorea ; 
Robert Whytt had written on tuberculous meningitis; Edward Jenner 
had discovered vaccination, and Francis Glisson had made his investiga- 
tions on rickets. Pediatric practice of this period, however, was based 
solely on clinical observations. With the exception of the isolated 
pathologic reports of Morgagni, clinical symptoms were not corroborated 
by any postmortem reports. Morgagni is credited with being the first 
man to perform autopsies on children, but to Billard goes the credit for 
correlating the clinical data with the pathologic findings. 

During his two year stay at the Hospice des enfans-trouvés in 
Paris, Billard had ample opportunity to observe many diseases in 
infants. He was far-sighted enough to dissect every available case so 
that he could compare the symptoms observed during life with the 
morbid anatomy. Billard does not state in the preface to his book just 
how extensive his material was at the hospital, but one finds the follow- 
ing statistical report in his discussion of some disease of the new-born: 


In the year 1826, there entered the Hospice des enfans-trouvés, of Paris, 5,392 
children; 1,404 of this number died either in the surgical or medical infirmary, or 
at the “creche.” 
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From these numbers one may presume that Billard had a great 
deal of material on which to draw. The many case reports recorded 
in his book with their detailed description of the pathologic anatomy 
also testify to this fact. 

Billard states that he owed his interest in the study of the pathologic 
anatomy of infancy to Morgagni, to whom he makes the following 
reference : 


This distinguished observer having enumerated the affections to which new- 
born children are liable, complains of the little progress that has been made in 
their pathology, and laments with much feeling that mothers, from a false tender- 


Fig. 1—Plaque of Billard made by the famous medallionist, David d’Angers, in 
1836. This plaque is considered the only likeness of Billard in existence. 


ness, constantly oppose the examination of the bodies of their children, the symp- 
toms of whose diseases may have been watched with great carefulness and 
attention. 


In speaking of his own researches as a continuation of the work 
begun by Morgagni, Billard says: 


I observed with close attention the children in the institution and upon occur- 
rence of a fatal termination of their diseases, I availed myself of the opportunity 
thus afforded to examine by dissection all their organs, and ascertain the causes 
and seat of each disease. In this manner has the wish of Morgagni been fulfilled. 
I have been able by these means to compare the symptoms observed during life 
with the anatomical lesions by which they have been produced. 
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One of the most significant statements in the book asserts that “chil- 
dren may be born healthy, sick, convalescent, or entirely recovered from 
former disease.’ In this statement, Billard demonstrated that he was 
aware of the fact that many infants pass through some intra-uterine 
disease from which they may have recovered. He explains the birth 
of immature children in this way. 

Billard’s book on the new-born bristles with interesting observations. 
He emphasizes the importance of careful examination of babies. He 
devotes a chapter to the discussion of the pulse and its modifications, 
a few chapters to a description of the skin in the new-born, and a great 
deal of space to the significance of the cry in infancy. His observa- 
tions on teething are worthy of mention. Under the title, “Anomalies 
of Dentition” he says: 


If all that the authors had written on the aberration of the process of dentition 
should be recorded here, an extended chapter of absurdities would be the result. 


Billard’s most important observations are on cerebral congestion 
in the new-born and on intestinal disturbances in infants. He states 
that passive congestion of the cerebrospinal apparatus is very common 
at birth. He attributes this fact to the abundance of vessels, the slow- 
ness of circulation and the influence of respiration on the spinal and 
cerebral circulation. The following quotation bears out this assertion: 


The length of the labor, the necessary tractions in certain manoeuvres, the 
difficulty with which respiration is established, the changes which the circulation 
undergoes, explain how this apparatus is often the seat of sanguineous congestions, 
varying from simple injection of the meninges to true apoplexy. 


Billard states further that injection of the meninges of the medulla 
of the brain is so common at birth that he considers it a natural rather 
than a pathologic state. 

Billard’s observations on intestinal disturbances in infants can be 
read with benefit even at this day of our advanced knowledge. At first, 
Billard thought that every case of diarrhea in infancy was accompanied 
by enteritis and atrophy of the stomach. Later, however, he found that 
this was not the case. In his chapter on intestinal indigestion, he makes 
several references to the disturbance of the digestive functions: 


Everything connected with this subject leads to the belief, that this effect of 
nutrition consists in the nature of the food, or perhaps, in the mode of suckling to 
which the infant is subject. . . . A great number perish at this hospital from 
imperfect nutrition; in almost all, the symptoms which they present, even to the 
time of their death, arise from an evident disturbance of the digestive functions, 
whether the organs discharging this function are inflamed, or whether they have 
arrived at the stage of debility, discoloration and wasting. 
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Billard further observes that: 


There are a great number of children affected with diarrhea without enteritis; 
they become pale and sink into a state of marasmus, and upon examining the dead 
body no trace of inflammation will be found in the intestines. 


In 1828, the same year in which Billard published his book on the 
diseases of the nursling, he also published an atlas of pediatric anatomy. 
This atlas contains ten plates illustrating pathologic conditions of 
childhood. 
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Fig. 2.—Front page of James Stewart’s English translation of Billard’s book. 


Billard’s book on the new-born passed through three French editions, 
the last in 1837. It was translated into German by Meissner in 1829, 
and into English’ by James Stewart in 1839. The book abounds in 
pithy observations which make it a classic to this very day. 

Billard’s life was very short. He died in 1832, at the age of 32. 
However, during his brief span of life, he made invaluable contri- 
butions to pediatrics through his many clinical investigations, particu- 
larly through his pioneer work in the pathologic anatomy of infants. 


1. The quotations in this article were taken from the English translation. 
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INFANTS 


CISTERN PUNCTURE IN 


OBSERVATIONS IN ONE HUNDRED CASES * 


G. W. KUTSCHER, Jr. M.D. 
ASHEVILLE, N. C. 


In 1919, three medical officers of the United States Army, Wege- 
forth, Ayer and Essick,’ using dogs, worked out the anatomic relations 
of the cistern cerebromedullaris. The following year, one of them, 
Ayer described the first clinical application of the use of the cistern 
for obtaining cerebrospinal fluid. Seven years previously Dixon and 
Halliburton * had reported the accessibility of the cisterna magna in 
the dog. 

In 1890, Quinke presented his classic work on the use of lumbar 
puncture as well as the measurement of cerebrospinal fluid pressure by 
the manometer. Since the clinical application of cistern puncture in 
1920, its use has increased markedly as a diagnostic aid and means of 
direct application of therapy. 

On sagittal section the cisterna magna is triangular in shape and is 
the largest of the subarachnoid spaces. It lies between the cerebellum 
and the medulla. Superiorly it communicates with the fourth ventricle 
through the foramen of Magendi and inferiorly with the posterior 
arachnoid space of the cord. This space is bounded superiorly by the 
lower border of the cerebellum, ventrally by the pia mater covering of 
the lower segment of the cerebral medulla and the upper segment of 
the spinal medulla and dorsally by the arachnoid membrane extended 
over the dura and the occipito-atloid ligament. 

The occipito-atloid ligament extends from the posterior rim of the 
foramen magnum to the corresponding position on the first cervical 


vertebra. 
TECHNIC 


There are certain prerequisites necessary for a cistern puncture. They include 
reverence for the procedure, accurate knowledge of the anatomy involved, adequate 


* Submitted for publication, May 15, 1931. 
*From Charity Hospital and Department of Pediatrics, School of Medicine, 
Tulane University. 
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practice on a cadaver before a puncture on the living is attempted and sufficient 
confidence. The acquisition of these requirements is well rewarded by the advan- 
tages offered by the cistern puncture over the other methods of obtaining cerebro- 
spinal fluid. The technic is more difficult on the cadaver, but when the technic 
aud the anatomy are learned, the procedure is simple and comparatively safe to 
use on the living. This may be emphasized by the fact that the literature contains 
few references to accidents resulting from the procedure. ’ 

For infants and young children no anesthetic is required. The patient is placed 
on the right side, the back to the light with the head opposite the operator’s right 
shoulder. The heads of older infants may have to be elevated from the table by 
a pad in order to place the cervical and the dorsolumbar spines in the same plane. 
This has not been found necessary in the newly born. The suboccipital region of 
the child’s neck is then prepared as for lumbar puncture. If the hair is long it 
can be shaved, but as a rule this is not necessary. Merely brushing it toward the 
vertex with an alcohol sponge is satisfactory. Experience has shown that the 
use of iodine on the tender skin of infants is undesirable. Sterile gloves may be 
used, but every precaution should be taken to prevent contamination of the fluid 
by the powder generally used on them. For this reason the conventional scrub- 
bing of the hands with soap and water and the use of antiseptic solutions, without 
the wearing of gloves, has been tried and found to be satisfactory preparation. 

On the opposite side of the table a nurse assists by holding the child’s head 
with one hand and the back with the other. The head is flexed so that the chin 
rests on the sternum. This stretches the occipito-atloid ligament. An 18 to 20 
gage sterile needle, marked at 2.5 cm. from the point, with a short bevel but sharp 
point is used. The stiff needle with a stylet, like the one used for lumbar punc- 
tures, has been found to be most suitable. 

The exact point at which to insert the needle is determined by inserting the 
tip of the left thumb in the depression between the occiput and the spine of the 
axis. A point in this depression is located which is midway between the mastoid 
prominences. The needle is then directed along the nail of the left thumb and the 
skin is pierced. If done quickly this causes very little movement and only a brief 
cry, if any, on the part of the baby. 

An imaginary line is then sighted which extends from the superciliary region 
or glabella and passes posteriorly through the external auditory meatus to the 
point of insertion of the needle. The needle is then directed through the under- 
lying soft tissues along the course of this line. If this line is carefully followed, 
no resistance should be encountered until the occipito-atloid ligament is reached, 
just short of the 2.5 cm. mark on the needle. The point and the adapter end of 
the needle must at all times be kept at the same distance from the plane of the 
table. Otherwise, a straight line on a plane with the table will not be maintained, 
and the point of the needle will not find the correct space between the occipital 
rim and the first vertebra (atlas). 

When the occipito-atloid ligament is reached, a slightly increased pressure 
behind the needle will drive it through the ligament and into the cisterna magna. 
As this membrane is pierced, a slight convulsive shock on the part of the patient 
will frequently be noticed, which indicates that the needle is in the cistern. A sensa- 
tion of “give” will be recorded by the needle as it pierces the membrane. In most 
instances the child will lie quietly during the time elapsing between the piercing 
of the skin and the piercing of the ligament, as the needle traverses the soft tissues. 
With the point of the needle in the cistern, the stylet is then removed and the fluid 
allowed to flow. The manometer can then be connected to the needle and the 
pressure recorded. 
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Authorities differ as to normal pressure in the newly born, but 6 mm. of 
mercury has been found to approximate the normal closely. Quick withdrawal of 
the needle and gentle massage of the area where the needle was inserted complete 
the procedure. Covering of the puncture wound with a patch of adhesive tape has 
been found not only unnecessary but at times irritating to the skin. 

The error in technic observed most frequently is the failure to drive the needle 
midway between the ears. This difficulty may be overcome by placing the patient 


Drawing of head of girl, aged 2% years, who died of peritonitis, showing 
of cistern puncture. 


on the abdomen instead of on the side. Then the exact midline can be more easily 
determined, the patient being turned on the side after the needle enters the cistern. 

When the stylet is removed, the spinal fluid often spurts for a second or two 
and then is reduced to a drop rate. Rolling the needle between the thumb and fore- 
finger will often increase the rate of flow. Pressure over the open fontanel will 
likewise increase the flow. Occasionally bloody and meningitic fluids have to be 
aspirated from the cistern. If a spinal manometer is not available to measure the 
fluid pressure, a flow of one drop per second may be regarded as closely approxi- 
mating normal pressure. Fever attributable to cistern puncture was never observed 
in this series. 
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With the patient in the upright position, aspiration is always necessary to 
remove the cerebrospinal fluid, as in that position there is a negative pressure in 
the cistern. For this reason the recumbent position is used. Adults state that 
cistern puncture produces less pain and discomfort than lumbar puncture. That is 
probably the reason why infants cease to cry after the skin is pierced. In case the 
point of the needle is not directed in a straight line between the ears, blood instead 
of spinal fluid will drain through the needle. This is due to the striking of a 
plexus of suboccipital veins. Recognition of the error and reinsertion with another 
needle will obviate this difficulty. 

The depth of insertion of the needle varies in the newly born from 1.8 cm. to 
3 cm. There is less variation in the depth of needle passage to the cistern than 
there is in lumbar puncture. It is hard to determine the exact depth, chiefly because 
of variation in the fat deposit, possible edema, thickness of the skin and the depres- 
sion made in the skin by the needle. A safe limit is 2.5 cm. Finally, the tactile 
sense in experienced hands is probably safe, because a definite sensation is imparted 
to the needle as it goes through the ligament, dura and arachnoid. 


PUNCTURE 


INDICATIONS FOR CISTERN 


Early writers on cistern puncture emphasized that there was an 
indication for this treatment in cerebrospinal syphilis and in sub- 
arachnoid block in meningococcic meningitis. In the former condition 
it has practically been discarded, but it is still held that in the latter 
condition there is a strong indication for its use. Its most popular use 
today, however, is in the diagnosis and treatment of intracranial 
hemorrhage in the newly born. Other uses include the withdrawal 
of spinal fluid to relieve pressure in cases of encephalitis and tuber- 
culous meningitis, the overcoming of beginning paralysis of the respir- 
atory center in spinal anesthesia and the administration of therapy in 
morphine poisoning and in cases of threatened respiratory paralysis 
from other causes. In this series it has been found to be especially 
useful in obtaining relief from the symptoms of encephalitis and in 
the meningitides and intracranial hemorrhage. 

Arthritis, dermatitis, severe scoliosis of the lumbar region and 
other conditions may make lumbar puncture not only impracticable 
but impossible; then tapping of the upper cerebrospinal reservoirs 
becomes necessary. Bloody fluid is frequently obtained by lumbar 
puncture, but it is rather unusual in cistern puncture. Lumbar taps 
are also often dry or give insufficient fluid; this does not occur with 
cistern punctures. A dry tap in lumbar puncture is occasionally due to the 
failure of a dull needle point to pierce the dura, which is pushed for- 
ward instead. Ebaugh* said: 


Cisterna magna has the strategic position as the distributing center of the 
spinal fluid to both the cerebral subarachnoid space and the spinal subarachnoid 
space. Injection of serum at this site is clearly indicated, especially since men- 
ingitis is in the beginning a cerebral infection. 


4. Ebaugh, F. G.: Puncture of the Cisterna Magna, J. A. M. A. 85:184 (July 
18) 1925. 
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Subarachnoid block frequently occurs early at the foramen magnum 
in meningococcic menigitis. Therefore serum injected by lumbar tap 
cannot reach the brain, where the infection is most virulent. The 
spinal subarachnoid space will not hold more than from 30 to 40 ce. 
of serum. Therapy is needed in both spinal and cerebral subarachnoid 
spaces. The use of both lumbar and cistern sites for the application 
of therapy is indicated. 

The use of cistern puncture, along with the Flexner serum, has 
been accredited with being ore of the greatest factors in the lowering 
of the mortality rate in meningococcic meningitis, because the serum 
can thus be applied directly to the area involved. In meningitis there 
is often a marked difference between the fluid obtained from the lumbar 
area and that obtained from the cistern magna. 

Cistern puncture is advantageous: (1) in the injection of iodized 
poppy seed oil 40 per cent in the location of lesions of the spinal cord 
by means of roentgenograms ; (2) in connection with lumbar puncture 
for irrigation of the spinal canal, and (3) on account of the ease of 
performance in comparison with the effort required to do a lumbar 
tap on an active, squirming child, because the landmarks are chiefly 
confined to the head, and body motion does not change them materi- 
ally. Cistern puncture has frequently proved a simple procedure when 
lumbar tap has failed. 

On several occasions, the needle was inserted into the cistern on 
the cadaver and allowed to remain there while the skull was opened 
and the brain removed. In this way the relation between the point 
of the needle and the adjacent structures was observed. It was found. 
providing the needle was not too deeply inserted, that moving the skull 
on the spinal column did not cause the point of the needle to touch any 
vital structure. Thus, the motion of a child’s head during or after 
cistern tap is not so serious as may be imagined. 


THE FLUID 


OBSERVATIONS ON 


Suspected intracranial hemorrhage of the newly born has been 
the predominating indication for cistern puncture in this series of one 
hundred cases. Barring faulty technic, most authorities today feel that 
blood in the cerebrospinal fluid of the newly born means intracranial 
hemorrhage. In order to rule out faulty technic, all specimens of 
bloody fluid were centrifugated for twenty minutes within thirty 
minutes after withdrawal. If the resultant supernatant fluid was color- 
less, the presence of blood was considered due to technic, but if it was 
xanthochromic, it was attributed to hemorrhage. It is believed that 
xanthochromic fluid is therefore the only pathognomonic sign of intra- 
cranial hemorrhage in the newly born. 
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Table Showing Observations in One Hundred Cistern Punctures 


Case Age Indications History Observations Diagnosis Results 
1 2da. Cyanosis, bulging fonta- Eclamptie Bloody fluid, in- Intracranial Immediate 
nel, facial paralysis, poor mother, diffi- creased pressure hemorrhage improve- 
nurser, nervous irri- cult delivery ment 
tability 
3da. Same and cyanosis; Same Same Same No paraly- 
nervous irritability sis; im- 
proved 
4da. Same and cyanosis; Same Pink fluid, nor- Same Improved; 
nervous irritability mal pressure nurses bet- 
ter; ner- 
yvousness 


gone* 


. Rigid neck, cyanosis, Bilateral Colorless fluid, Meningism Redueed ri- 
bulging fontanel pneumonia negative globulin, gidity at 
negative cell once* 
count, increased 


pressure 


Marked opisthotonus, Bilateral Colorless fluid, in- Encepha- Reduced 
bulging fontanel, tetanic pneumonia creased pressure, litis bulging 
hands, convulsions negative globulin, fontanel 
negative cell count 
Same Same Same Same Same 
Same Same Same Same Same 
Same Same Same Same Same 
Same Same Same Same Same 
Same Same Same Same Died of 
broncho- 
pneumonia 


3 weeks later 


Convulsions, nervous Normal Xanthochromie Intracranial Convulsions 
irritability delivery fluid, increased hemorrhage ceased* 
pressure 


Convulsions, neryous Forceps; pro- Bloody fiuid, in- Intracranial Slightly 


irritability longed labor; creased pressure, hemorrhage improved 
primipara xanthochromie 
fluid 
3da. Same and dehydration Same Xanthochromic Same Markedly 
fever, nervous irritability fiuid, increased improved* 


pressure 


Stuporous, nervousness Normal Colorless fluid, None None* 
delivery normal pressure 


Necessary Bloody fluid, Intracranial Resuscita- 


Asphyxia, cyanosis 
“brutal” de- increased pressure hemorrhage tion, im- 


livery to save proved con- 
mother; face dition* 
presentation 

lda. Same and nervous irri- Same Same Same Markedly 


tability improved 


Nervousness, cyanosis, Normal, rapid Xanthochromic Intracranial Markedly 
vomiting, tense fontanel delivery fluid, increased hemorrhage improved* 
pressure 


. Bulging fontanel, ecya- Normal Xanthochromie Former in- Improved* 
nosis, nervousness delivery fluid, increased tracranial 
pressure hemor- 
rhage (?) 


Colorless fiuid, Meningism Relaxed 
negative globulin, rigidity* 
negative cell count, 

increased pressure 


Same 


. Rigid neck Irrelevant 


Same Same Same Same 


. Rigid neck, tetanic Bilateral Clear fluid, in- Meningism Relaxed 
hands, nervous pneumonia creased pressure, spasm 
negative globulin 


Same 


Same* 


Same 


Same Same 


yk. Cyanosis, apneic attacks, Normal Xanthochrom‘e Atelee- Died in 12 
vomiting, blood-streaked labor fluid, normal tasis brs.: bron 


fluids, irregular respira- pressure chopneu- 
tions, convulsions, bulg- moniat 
ing fontanel 


: 
— 


Table 


Showing Observations in One Hundred Cistern Punctures—Continued 


Case Age 
13 2da. 


. Extreme nervousness, 


. Dyspnea with cyanosis 


8 da. 


2 mo. 


18 3da. 


19 17 mo. 


20 1% hr. 


. Severe attacks cyanosis 


23 1hr. 


24 3da. 


Indications History 


Spastie arms, legs, neck; Difficult 
cyanosis, failure to nurse, labor 
marked nervous irritability 
Same and irregular res- Same 
piration, cyanosis, ner- 
vousness 


Difficult 
labor 


Nervousness, emesis, de- 
hydration, irregular 
respiration 


Difficult 


weak ery, cyanosis cult labor 


Version ex- 
traction after 
forceps failed 


7 mo., prema- 
ture; normal 
labor; 4 Ib. 
7 oz. weight 


Cyanotie at birth, resus- 
citated with difficulty; 
irregular respiration; 
failure to cry 


Same and failure to Same 


nurse 
Same and nurses poorly; Same 
spastic neck, arms, legs; 
jaundiced 

Same and bulging fon- 
tanel (readmission) 


Same 


Difficult 
foreeps 


Bulging fontanel, right 
wrist-drop 


Sudden 
onset 


Spastic paralysis of 
both legs, with equino 
varus—2 wk. duration 


Cesarean 
section, short 
time in labor 
before opera- 
tion 


Difficult to resuscitate, 
eyes bulging, bloody 
conjunctiva 


Normal 
labor 


Negro, with 
vague history 


Failure to hold head 
up; spastic paralysis of 
arms and legs, fever 


Same and opisthotonous 
(5 eistern punctures 
done) 


Breech 
delivery 


Cyanosis; difficult to 
resuscitate; convulsions 


Normal 


Cyanosis, nervous irri- 
labor 


tability 


Diagnosis Results 


Intracranial Less 
hemorrhage spastic 


Observations 


Bloody fluid, 
increased pressure 


Died; atelec- 
tasis and 
enlarged 
thymus, in- 
tracranial 
hemorrhaget 


Intracranial Markedly 
hemorrhage improved* 


Same Same 


Bloody fluid, 
increased pressure 


Intracranial Markedly 
hemorrhage improved* 


Bloody fluid, 
increased pressure 


Bloody fluid, 
increased pressure 


Intracranial Breathed 
hemorrhage better* 


Intracranial Cried for 
hemorrhage first time 
following 
puncture; 
generally 
improved 
Gradual 

improve- 
ment 


Intracranial Improved 
hemorrhage 


Bloody fluid, 
increased pressure 


Same Same 


Xanthochromie 
fluid, increased 
pressure 
Colorless fluid, 
normal pressure 


Responded 
to tetany 
treatment; 
apparently 
no residual 
defeect* 


7 weeks— 
complete 
recovery 


Able to 
stand 24 hrs. 
later 


Tetany (?) 


Colorless fluid, Erb’s palsy 


normal pressure 


Encephalo- 
myelitis 


Colorless fluid, 
increased pressure, 
positive globulin 


Normal pressure, 
xanthochromic 
fluid 


Roentgeno- Recovery* 
gram showed 
enlarged heart 


and thymus 


Bloody fluid, 
increased pressure 


Colorless fluid, 
increased pressure 


Intracranial Improved* 
hemorrhage 


No improve- 
ment except 
reduction of 
temperature 
to normal 
following 
cistern 
puncture 


Spastic 
paraplegia 
vs. tubercu- 
lous menin- 
gitis vs. 
chronic 
basilar 
meningitis 


reaction, positive 
bovine tuberculosis 
test; negative 
guinea-pig inocu- 
lation for tu- 
bereulosis by cere- 
brospinal fluid; all 
laboratory studies 
on fluid reported 
negative; colorless 
fluid and in- 
creased pressure 


Bloody fluid, 
normal pressure 


Intracranial Died 24 hrs. 
hemorrhage later ina 
convulsion 


Xanthochromie Atelectasis Improved* 
fluid, normal 


pressure 


Ld 
~ 


Table 


Showing Observations 


in One Hundred Cistern Punctures—Continued 


Case Age 
25 2da. 


26 12 da. 


23 da. 


Indications 


Cyanosis, irregular res- 
piration, convulsions 


Spasticity, constant ery- 


ing (4 cistern punctures 
done) 


Spasticity, convulsions 


Nervousness, jaundice, 
dehydration, fever 


Rigid neck, cyanosis, 
rapid irregular respira- 
tions 


. Convulsions, cyanosis, 


irregular respiration (6 
cistern punctures done) 


4mo. Rigid neck, slight spas- 


ticity of arms and legs 


Nervousness, tempera- 


ture 103 F., high pitched 


(cephalic) ery; refused 
to nurse 


Nervous irritability, tense 


fontanel 


Sluggish reactions, 
porous, fever 


Same 


Convulsions 


Convulsions 


Cyanosis, weak cry (4 
cistern punctures done) 


Nervous irritability 


Convulsions, cyanosis; 
head retracted 
Jaundice, nervousness, 
nystagmus 


Irregular respirations; 
nervous irritability 


Cyanosis, nervous irri- 


stu. 


History 


Difficult, 
forceps 


Cesarean, no 
labor, idiotie 
mother 


Difficult 
labor 


Difficult labor 
(induced) 


Normal 
labor 


Recent in- 
fluenza and 
bilateral 
otitis media 


Irrelevant 
history 


Mother had 
puerperal 
sepsis 


Normal 
labor 


Difficult 
labor 


Same 


Normal 
labor 


Normal 
labor 


Difficult 
delivery, 
forceps 


Diffieult 


breech delivery 


Normal 
labor 


Diffieult 
delivery 


Normal 
labor 


Diffieult 


Observations 
Bloody fluid, 


Diagnosis 
Intracranial 


Results 
Died 12 hrs. 


increased pressure hemorrhage later 


Colorless fluid, 
inereased pressure 


Cloudy fluid, 
increased pressure 


Bloody fluid, 
increased pressure 


Colorless fluid, 
increased pressure 


Bloody fluid, 
increased pres- 
sure; last 2 punc- 
tures were 
negative 


Colorless fluid, 
inereased pressure, 
negative globulin 
and cell count 


Bloody fluid, 
increased pressure 


Xanthochromie 
fluid, normal 
pressure 


Bloody fluid, 
inereased pressure 
Clearing of fluid 


Xanthochromie 
fluid 


Bloody fluid had 
to be aspirated 


Bloody fluid 
drawn with 
syringe first punc- 


Idiocy (?) 


Atelee- 
tasis 


Intracranial 
hemorrhage 


Meningism 


Hemor- 
rhagic 
arachnitis 


Nonsup- 
purative 
encephalitis 


Intracranial 
hemorrhage 


Intracranial 
hemorrhage 


Same 


Intracranial 
hemorrhage 


Intracranial 
hemorrhage 


Intracranial 
hemorrhage 


ture; last puncture 


colorless fluid, 
normal pressure 


Bloody fluid, 
normal pressure 


Colorless fluid, 
increased pressure 


Xanthochromie 
fluid, increased 
pressure 


Xanthochromie 
fluid, normal 
pressure 


Bloody fiuid, 


tability; refusal to nurse breech delivery normal pressure 


Intracranial 


hemorrhage 


Meningism 


Jaundice 
neonatorum 


None 


Intracranial 
hemorrhage 


Relieved 
spasticity 
following 
each cistern 
tap; spas- 
ticity dis- 
appeared as 
pressure 
finally re- 
turned to 
normal 


Improved* 


Greatly 
improved* 


Broncho- 
pneumonia 
diagnosed 2 
days later; 
recovery* 
Symptoms 
cleared up 
entirely, but 
suspect be- 
ginning hy- 
drocephalus 


Relieved 
spasticity 


Relieved all 
symptoms* 


Relieved 


Improved* 


Same 
Improved* 
Improved, 
convulsions 
ceased* 
Improved, 


convulsions 
ceased* 


Improved* 
Symptoms 
cleared* 
Nervousness 
and nystag- 


mus relieved 


Improved* 


Improved* 


— 
| 
33 2da. None 
7da. 
856d. 
0 2a 


Table Showing Observations in One Hundred Cistern Punctures—Continued 


Case Age Indications History Observations Diagnosis Results 
43 2da. Oyanosis, nervous irri- Breech Bloody fluid, Intracranial Slight im- 
tability delivery increased pressure hemorrhage provement 


in cyanosis 
only 


General im- 
provement* 


Same 


Same Same Same 


. Opisthotonos, tetanic Broncho- Colorless fluid, Meningism Reduced 
hands pneumonia normal pressure, spasm* 
negative globulin 
and cell count 


Xanthochromic Intracranial Improved* 
fluid, increased hemorrhage 
pressure 


Nervousness; convul- Difficult Bloody fluid Intracranial Convulsions 

sions forceps drawn with hemorrhage ceased* 
delivery syringe 

4da. Same Same Bloody fluid, Same General im- 

normal pressure provement* 


Nervous irritability Normal 


Normal Colorless fluid, None Improved* 


labor normal pressure 


Nervous irritability 


Marked nervous irri- Normal Bloody fluid, Intracranial Improved 
tability; slight cyanosis labor inereased pressure hemorrhage 
4da. Same Same Clearing fluid, Same Same* 


normal pressure 


Cyanosis, nervous irri- Normal Bloody fluid, Intracranial Child died 

tability, irregular increased pressure hemorrahge in 10 hrs. 

respirations without 
showing im- 


provement 


: Convulsions Forceps Hazy fluid, Intracranial Improved* 
j delivery increased pressure hemor- 
rhage (?) 


Improved* 


Normal Bloody fluid, Intracranial 
labor increased pressure hemorrhage 


Nervous irritability 


Bilateral Cloudy fluid, Meningo- Died 48 hrs. , 
otitis media, increased pressure coccic men- later 
bronchopneu- ingitis 

monia 


Rigid neck 


Version Xanthochromic Intracranial Improved* 
extraction fluid, increased hemorrhage 


delivery pressure 


Cloudy fluid, 
increased pressure 


Nervous irritability 


Influenzal Died 24 hrs. 
meningitis later 


Broncho- 
pneumonia 


. Extreme restlessness, 
cephalic cry 


55 3da. Nervous irritability, Normal Bloody fiuid, Extradural Improved 
cyanosis, cephalematoma labor increased pressure hemorrhage 


Breech with Bloody fluid, Intracranial 
bag induction normal pressure hemorrhage 


Convulsions Improved 


4da. Same Same Xanthochromic Same Same 
fluid, normal 
pressure 

5da. Same Same Colorless fluid, Same Same* 


normal! pressure 


Nervous irritability, con- Breech Bloody fluid Intracranial No improve- 
vulsions, respiratory delivery drawn with a hemorrhage ment; died 
difficulty, pallor syringe 12 hr. latert 


Cyanosis, irregular res- Precipitate Blood stained Cephalhem- Improved 
p:rations delivery fluid, increased atoma 


pressure 
4da. Same Same Xanthochromic Broncho- Died 3 days 
fluid, normal pneumonia later of 


pressure pneumonia 


Coloriess fluid, Meningism Not im- 
normal pressure, proved 
negative globulin, 
4 negative cell count 


. Rigid hands, legs, feet Irrelevant 


5 | 
| 
52 lyr. 
- 
! 
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Table Showing Observations in One Hundred Cistern Punctures—Continued 


Case Age Indications History Observations Diagnosis Results 


60 1da. Cyanosis, nervous irri- Normal Xanthochromice Intracranial Improved* 
tability, respiratory labor fluid, normal hemor- 


difficulty pressure rhage (?) 


61 2da. Oyanosis, respiratory Precipitate Xanthochromic Intracranial Improved 
difficulty delivery fluid, increased hemorrhage 
pressure 
8da. Same Same Same Same Markedly 


improved* 


62 1da. Nervous irritability Normal Xanthochromic None Improved* 
slight cyanosis abor ‘fluid, normal 
pressure 


63 5da. Convulsions, cyanosis Normal Blood-stained Tetanus (?) No improve- 
marked nervous abor fluid, increased intracranial ment 
irritability pressure, roent- hemorrhage 


genogram showed 
normal heart, 
lungs and thymus 


5da. Same Child died 
10 hrs. later; 
no autopsy 

obtained 


* Apparently normal on discharge from hospital. 
+ Diagnosis made at autopsy. 


The foregoing procedure convinces one that, contrary to reports, it is 
difficult to differentiate macroscopically between bloody fluid due to 
faulty technic and that resulting from intracranial hemorrhage. Although 
bloody fluid frequently results in lumbar puncture, it is rather unusual in 
cistern puncture when the proper technic is understood. Leakage of 
spinal fluid through the puncture wound following cistern tap has never 
been observed as in lumbar tap. 

In the newly born, three types of fluid are obtained from the cis- 
tern: colorless, xanthochromic and bloody, in varying degrees. Color- 
less fluid does not rule out hemorrhage, as the blood may be retained 
and not mixed with the fluid. This is rare. Xanthochromic fluid is 
said to indicate hemorrhage. It is by no means a constant finding in 
cases of jaundice. The van den Bergh reactions in this series have not 
given conclusive evidence of the presence of bile. Xanthochromic fluid 
is usually present in premature infants until the ninth day after birth. 
It is suspected that yellow fluid is due to some intermediate blood 
compound that gives neither the benzidine nor the van den Bergh reac- 
tions. Barring faulty technic, bloody fluid means hemorrhage. It is 
a constant feature of cephalhematoma. The finding of microscopic 
blood in the cerebrospinal fluid has no significance. Practically all 
fluids so examined showed it. Levinson ® stated that there is no rela- 
tionship between the cell count and the globulin content, as some 
positive bloody fluids did not show globulin; other fluids with only 6 
cells in each field gave a positive reaction for globulin. 


5. Levinson, A.; Greengard, J., and Lifvendahl, R:: Cerebrospinal Fluid in the 
*New-Born, Am. J. Dis. Child. 32:208 (Aug.) 1926. 
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SUMMARY 

Cistern puncture was first used clinically in 1920. Since then it 
has become increasingly popular. The anatomic relations involved have 
been described, as well as the technic of performing cistern puncture. 
The indications, contraindications and advantages of puncturing the 
cisterna magna have been enumerated. Observations made on the 
fluids obtained from the cistern have been discussed. The study of 
one hundred consecutive punctures revealed thirty-one cases of intra- 
cranial hemorrhage, seven cases of meningism, two cases of encepha- 
litis and three cases of meningitis. There were eleven deaths, accounted 
for as follows: bronchopneumonia, three; atelectasis and intracranial 
hemorrhage, one; intracranial hemorrhage, five, and meningitis, two. 
In no instance did death or demonstrable injury result from cistern 
puncture. Many of these cases have been followed up in the out- 
patient clinics, and in no instance has any ill effect of the puncture 
been observed. 
CONCLUSIONS 

1. Puncture of the cisterna magna is a simple and safe procedure 
in the hands of those who have acquired the technic. 

2. In infants and young children an anesthetic is not required. 

3. A 2.5 cm. mark on the needle is a wise precautionary measure. 

4. Normal cerebrospinal fluid shows a pressure of about 6 mm. 
of mercury. 

5. A flow of 1 drop per second represents normal pressure. 

6. Intracranial hemorrhage of the newly born was the most fre- 
quent indication for cistern puncture in this series. 

7. Lumbar taps are frequently dry, but a dry cistern tap is rare. 

8. The use of the cistern route for the injection of serum in menin- 
gitis has many advantages. 

9. Bloody fluid due to faulty technic can be ruled out by a simple 
procedure of centrifugation. 

10. Colorless, bloody and xanthochromic fluids are drawn from the 
cistern, and each has a definite significance. Xanthochromic fluid indi- 
cates old hemorrhage. Bloody fluid indicates fresh hemorrhage. 

11. The van den Bergh reaction was not a constant indicator of 
bile in the fluid. 

12. Bloody fluid is not always associated with a positive reaction 
for globulin. 
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THE HISTORY OF DIPHTHERIA IN NEW YORK CITY 


WILLIAM H. PARK, M.D. 
NEW YORK 


PREVALENCE OF THE DISEASE 


Diphtheria has been endemic in New York City for at least 150 
years. Until the clear description of the disease by Bretteneau in 1828, 
which made it possible to combine under the name diphtheria all of the 
diseases that had previously been given other names, it was impossible 
to obtain from the statistics on morbidity an exact idea of the prevalence 
of the disease. Before 1860, the death rate was apparently about 100 
per hundred thousand. In 1871, the incidence of the disease began to 
increase greatly, so that by 1875 the death rate had reached 280. For a 
time the number of deaths declined, until the rate dropped to 130; in 
1881, the rate was again up to 260; in 1887, 200, and in 1894, 155. The 
duration of each decline and rise covered from six to eight years. A 
further increase in 1895 was in all probability prevented by the introduc- 
tion of antitoxin. 


EARLY TREATMENT FOR DIPHTHERIA 


Until the introduction of antitoxin, the medical treatment was 
directed toward disinfecting and dissolving the exudate or pseudomem- 
brane and of supporting the strength of the patient. A favorite remedy 
was the local application of sulphate of iron mixed with such substances 
as vinegar and glycerin. Therapeutic doses of corrosive mercuric chlo- 
ride, chloride of lime and iron compounds were usually given internally. 
Inhalations of various kinds were used to combat the laryngeal stenosis, 
and when necessary, tracheotomy was performed. In 1884, O’Dwyer 
introduced intubation, which almost wholly supplanted tracheotomy in 
New York City. Improvements in the treatment were later developed. 

In 1916, Lynah introduced at the Willard Parker Hospital a new 
method of treating patients in whom intubation had failed to give relief 
because of a tracheal and bronchial exudate or a pseudomembrane. He 
removed the obstructing pseudomembrane during direct laryngoscopic 
examination. This new measure resulted in the saving of lives. 

In 1923, Dr. Gover and Dr. Hardman began to use Lynah’s method 
in the Willard Parker Hospital ; they examined all patients with laryngeal 
symptoms and attempted to remove the obstructing material when 
possible. 

In 1926, Dr. Tolle tried, after direct inspection, to relieve all patients 
with laryngeal symptoms by means of suction, whether the difficulty in 
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breathing was due to a pseudomembrane, exudate or a semifluid mate- 
rial. It is believed that in many cases these measures prevent the 
development of complicating pneumonia and save many patients from 
intubation. 

I shall now turn to the advances in knowledge concerning the bac- 
teriology of diphtheria that led to the introduction of antitoxin and 
active immunization. 


BACTERIOLOGY AND IMMUNOLOGY 


Even as late as 1888, J. Lewis Smith, of New York, stated that no 
microbe had been established as the etiologic factor in the development of 
diphtheria. He said that the virus, whatever it was, grew in foul, damp 
places, and that once it had infected such materials, it was almost impos- 
sible to eradicate it. He said that whole networks of sewers of many 
great cities had become infected. He believed that most children caught 
the infection through the inhalation of infected sewer gas. 

In 1887, when I was a first year medical student at the College of 
Physicians and Surgeons, Professor Chandler exhibited three pictures. 
The first one pictured a lovely child asleep in its bed and the germs 
of diphtheria passing from a broken sewer pipe through the wall to the 
child and into its throat. The second picture, taken two days later, 
showed the physician diagnosing the case as one of malignant diphtheria. 
The third pictured the funeral and the weeping parents. 

At the meeting of the American Medical Association in 1890, 
J. Lewis Smith again presented a paper on diphtheria. He had now 
fully grasped the meaning of the discoveries of Klebs and Loeffler. His 
paper can still be read with profit. He stated that the diphtheria bacillus 
is undoubtedly the cause of diphtheria. He related how in the previous 
year Dr. Prudden had reported that in twenty-two children in whose 
cases diphtheria had been diagnosed as a complication of measles or scar- 
let fever, he had not found diphtheria bacilli but streptococci or staphylo- 
cocci. He stated how the findings in these unusual cases of laryngeal 
obstruction misled not only Dr. Prudden, but the whole medical profes- 
sion of the country. 

I might state that Prudden’s findings turned out to be a matter of 
great personal interest to me. In the fall of 1890, I stopped in to see 
Dr. Prudden after my return from a year’s stay in Europe. He asked 
me what I had learned about the bacteriology of diphtheria. I stated 
that while abroad I had studied nearly every subject pertaining to medi- 
cine, but not bacteriology. From what I had heard, however, I thought 
there was no question but that the diphtheria bacillus was thought to be 
the cause of the disease. He told me that he had found only streptococci 
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in cases of laryngeal stenosis which developed as a complication of 
measles. He said that perhaps the peculiar etiology of these cases was 
the cause of his not finding the diphtheria bacillus. He asked me whether 
I would care to spend the late afternoons working with him on this 
subject; if I desired to do this, he would give me a scholarship. The 
idea of working under him, as well as the scholarship, appealed to me, 
so I began to study the bacteriology of diphtheria under him. We soon 
found that the diphtheria bacilli were present in all undoubted cases. 

In April, 1893, the health department appropriated funds for a 
bacteriologic laboratory; I was appointed -bacteriologic diagnostician 
of diphtheria and was given two assistants. The use of cultures as an 
aid to diagnosis and for determining the cessation of isolation, was 
made general throughout the city. We soon discovered the prevalence 
of carriers and the importance of the carrier infected from a clinical case 
in the transmission of the disease. 

The importance of the diphtheria carrier should be considered from 
two standpoints. The freshly infected carrier has fully virulent bacilli 
that are capable of causing diphtheria in those who receive them. The 
first experience I had with a carrier was in 1893. There had been an 
outbreak of diphtheria at Fishers Island. After all of the patients had 
recovered, the nurse in charge entered service in a family in Tuxedo 
Park. Within a short time, the only child in the family had diphtheria. 
When I went to perform intubation on the child, I also made cultures 
from the throat of the nurse. I found the same type of diphtheria 
bacilli in the throat of the nurse and that of the child as I had pre- 
viously found in the throats of the patients at Fishers Island. The 
child died from diphtheria. The majority of carriers, however, are 
not those who receive the bacilli from contact with actual cases but 
from those who were carriers themselves. There are about 50,000 such 
carriers in New York City at the present time, and certainly not more 
than 50 cases of diphtheria develop from them each week, because the 
others have histories of contact with diphtheria. By following up certain 
rather large groups of these carriers, | have come to the definite conclu- 
sion that although organisms from them are virulent in guinea-pigs, they 
are not what one might call “catching’’; they do not produce diphtheria, 
but they immunize the persons in whose throats they exist. For this 
reason I believe that carriers who have not recently received the bacilli 
from active cases are beneficial rather than harmful. We had hoped 
that with the use of cultures that enabled us to separate the patients 
who had diphtheria from those who did not, thus lessening the number 
isolated, we would obtain greater cooperation from physicians and 
cause a decrease in the cases. Unfortunately, endemic diphtheria was 
on one of its ascending grades, and there were more deaths in New York 
City in 1893 than in 1892. 
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THE INTRODUCTION OF ANTITOXIN 


In May, 1894, The Journal of the American Medical Association gave 
the first full account of Behring’s discovery in 1890 and of his more 
recent progress in making antitoxin suitable for use in human beings." 
In the spring of 1894, antitoxin was still of very low strength, con- 
sisting of from 20 to 60 units per cubic centimeter. If I remember 
rightly, in August Dr. Brannan brought to me a vial of antitoxin from 
Aronson’s laboratory in Germany. I was greatly interested in its 
action, but I was skeptical of its being potent enough for therapeutic 
efficiency. 

In October, 1894, Dr. Herman M. Biggs, pathologist of the health, 
department and director of the infant bacteriologic laboratory, who 
was in Europe, heard the addresses of Roux and Behring on the use 
of antitoxin in the cure of diphtheria. He was so impressed by these 
addresses that he cabled me to start immediately to make it. Some 
of us appealed to the New York Herald, and it raised a fund of $8,000. 
Sixty horses were purchased, and the production of diphtheria antitoxin 
was begun on a large scale, the first being available in January, 1895. 
We applied to the board of estimate for a fund for the production and 
administration of the antitoxin. 

I came across an amusing editorial in the December 29 issue of 
The Journal of the American Medical Association of that year, in which 
it was stated: “It is reported that the young medical men attached to 
the Board of Health of New York are bearing the expenses of the 
present antitoxin experiments from their own purses. The Health 
Department had asked the sum of $27,000 from the City, but it had 
been refused.” * I am glad to say that the city authorities changed 
their minds, and it became unnecessary to take the money from ate 
pockets of the needy young men. 

Late in October, 1894, Dr. Biggs returned from Europe with a 
moderate amount of the precious antitoxin. At that time an epidemic 
of diphtheria was present in the Mount Vernon branch of the New 
York Infant Asylum. For a number of weeks specimens for cultures 
had been taken daily from each child, but day by day three or four 
additional cases of diphtheria developed. I asked Dr. Biggs whether 
he was willing to spare enough antitoxin to give an immunizing injection 
of 300 units to every child in the institution. He agreed to this, and 
gave me half of his supply. On the following day, I administered the 
antitoxin. The epidemic stopped immediately. We were so convinced by 


1. Editorial: The Rational Treatment of Diphtheria, J. A. M. A. 22:713 
(May 12) 1894. 

2. Editorial: The Antitoxin of Diphtheria at New York City—Cost of Plant, 
J. A. M, A, 23:993 (Dec. 29) 1894, 


a 


PARK—DIPHTHERIA IN NEW YORK 1443 


this of the immunizing value of antitoxin that the health department 
began the general use of immunizing injections during the following 
January, when we had our own supply of antitoxin. More than 25,000 
injections were given during the year. 

In January, 1895, the city began the free administration of antitoxin 
to all who found it a hardship to pay, and it was soon widely used. 
The drop in the mortality during that year was more than 33 per cent. 


Its Therapeutic Value—An interesting experience developed in the 
Willard Parker Hospital during the winter of 1896. One of the leading 
pediatricians of the city and an attending physician at the hospital was 
violently opposed to the use of antitoxin, so I arranged that alternate 
patients should receive the antitoxin, and the remainder should not 
receive it. The test lasted six weeks; several of the patients who were 
given the antitoxin early did surprisingly well, while several with similar 
cases who did not receive antitoxin did badly. The difference in the out- 
come of the cases was so great that we decided to discontinue the obser- 
vations. We believed that although we had lost a few lives by it, we had 
gained a certainty as to the value of antitoxin which we would not other- 
wise have obtained, and this enabled us to persuade the members of the 
medical profession much more rapidly than if we had not carried out 
the experiment. 


The Refining of Antitoxin—The serum sickness following the 
injection was often annoying and harmful, so Gibson and Banzhaf, 
chemists in the Research Laboratory, in 1906, tackled the problem and 
succeeded in refining and concentrating the antitoxin. This was the first 
practical refining of a serum to be used for therapeutic purposes in the 
world. 

For the next twenty years New York City depended on diph- 
theria antitoxin for the cure of patients and the immunization of those 
exposed. At first we hoped to eliminate diphtheria, but we soon realized 
that so many cases were not diagnosed in the first day or two of 
the disease that the good effects of the antitoxin could not be obtained ; 
~ also that 50 per cent of the patients received their contagion from 
carriers and so could not be reached. We realized that we were not 
going to eliminate diphtheria by immunizing injections of antitoxin. 
The only other possible means was active immunization. Very early in 
Behring’s work, he and his associates had noted that diphtheria toxin 
modified by iodine, when given to guinea-pigs in nonpoisonous doses, 
immunized them. It had also been noted in the various laboratories that 
guinea-pigs that received doses of toxin. and antitoxin with the purpose 
of testing the potency of preparations of antitoxin, if they remained 
well, became immune after a few months. We utilized this knowledge in 
immunizing horses in the beginning of their treatment. 
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In 1914, Behring published the results of tests on samples of blood 
from a number of children both before and after they were given 
subcutaneous injections of diphtheria toxin-antitoxin. He found that 
in those who had had a trace of antitoxin before the immunization 
the antitoxin had increased greatly ; but at that time in the others tested 
there was no increase, but in these he hoped that it would appear later. 
His methods were very complicated. The World War soon interfered 
with further work in Germany. 

During this time, Schick had developed the Schick test, and 
had shown that by its means one could determine which children were 
immune and which were not. It occurred to us that by combining the 
Schick test for determining immunization with the use of toxin-anti- 
toxin we could readily determine a number of points that could never 
have been found out by the method used by Behring, who bled the chil- 
dren before and after the injection of the toxin-antitoxin and tested 
the serum for antitoxin. 

Zingher and I first tested the reliability of the Schick test. We were 
soon persuaded of its value. We then tested.a large number of children 
in child-caring institutions ; after having determined the ones who were 
immune and those who were not immune, we studied first the proper 
neutralization of the toxin-antitoxin and second, the number of doses 
and the intervals between them necessary to give the best immunization. 
Later, Schroder joined us in this work. Our first results were published 
in September, 1914. 

By_1920, we were so sure toxin-antitoxin was an effective and lasting 
immunizing agent that we persuaded the city authorities to undertake the 
definite enterprise of trying to eliminate diphtheria by the use of injec- 
tions of toxin-antitoxin. The first preparation was made from undiluted 
toxin to which was added a certain amount of antitoxin. This caused at 
times considerable local and general foreign protein reaction. I therefore 
made a new preparation, which caused much less reaction. It was 
slightly more underneutralized, but the original toxin had been diluted 
thirty times. 

By the end of 1928, when Dr.. Shirley W. Wynne became health com- 
missioner, fully 500,000 school children had received injections. It was 
then decided that the time had come to make a determined drive to 
treat the preschool children, especially those under 1 year of age, the 
main work of the health department until then having been chiefly among 
school children. The immunization of the older children was for the 
purpose of educating the parents as to the harmlessness and the value of 
the procedure. As is known, the present campaign has been and 
continues to be a great success. Between 300,000 and 400,000 pre- 
school children have been immunized by the medical inspectors of the 
health department or by private physicians. The death rate has 
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dropped from about 7 per hundred thousand in 1928 to 2.8 per hundred 
thousand in 1930, and the morbidity from 10,756 to 3,794 cases. It is 
hard to realize that during the last thirty-five years in which antitoxin 
has been employed, lately with the added use of toxin-antitoxin the 
deaths ffom diphtheria have diminished from an average of about 150 
per hundred thousand to the present amount of 2.8 per hundred thousand. # 
The cases have dropped from 15,000 in a much smaller number of 
people to 3,794 in the present 7,000,000. 


THE DEVELOPMENT OF THE IMMUNIZING PREPARATIONS IN USE 


At the start diphtheria toxin-antitoxin made from undiluted toxic 
broth was employed instead of diphtheria toxoid, because the toxoid 
produced more severe reactions in children of the older age groups. As 
the production of toxin has gradually improved, the toxoid has improved, 
until now 0.5 cc. of toxoid, made by allowing the toxin to stand together 
with 0.5 per cent-of-formaldehyde for a month, is somewhat better 
than the 1 cc. dose of the new preparation of toxin-antitoxin, which is 
a much diluted toxic broth. The present toxoid in equivalent doses gives 
a reaction in young children of about the same severity as the 
toxin-antitoxin. The more severe reactions occur practically altogether 
in older children and adults. Therefore, lately there has been a shift 
to toxoid. In New York we are now using toxoid in the smaller. 
children, but we shall continue, for a time at least, to use the toxin- 
antitoxin among school children. When toxin-antitoxin is properly 
neutralized and freshly prepared it is almost as efficient as toxoid, but 
it deteriorates on standing, so that in small communities the toxin- 
antitoxin may give but 60 per cent of success, while toxoid that is kept 
for the same time will give 85 per cent. In New York city, of course, 
after being properly standardized, the toxin-antitoxin is used quickly; 
therefore, the preparation is always at its best. We have just learned 
that the addition of 0.2 per cent of alum greatly adds to the efficiency he 
of either toxin-antitoxin or toxoid, but especially of toxoid. In the 
first group of children given the toxoid plus the alum by Dr. Schroder, 
the results were surprisingly good. When retested at the end of three 
months, 98 per cent of the children were immune, while the results among 
similar children in the same institution, given toxin-antitoxin and toxoid / 
were practically the same, about 87 per cent. We are placing the toxoid r 
plus alum in some of the Baby Health Stations, and are using it with the 
toxoid preparation in institutions. Apparently about one-fourth the 
amount of the toxoid with alum gives the same results as the full amount 
without alum. It is likely that with the alum toxoid only two injections 
will be required, but if one wishes to get as near 100 per cent of success 
as possible and a higher degree of immunity, one should use three 
injections. 
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Pediatric Biographies 


DAMIAN CARBON 
?—1554 


JOHN RUHRAH, M.D. 
BALTIMORE 


The earliest work that I have found in Spanish is the pediatric part 
of the first book on obstetrics in that language written by Damian Carbo 
y Malferit, or, as he spelt his name later in life, Carbon. However well 
this book is known to bibliographers, little or nothing is known of 
Carbon himself or, at least, not much is available in the usual biographic 
sources. He was born in Palma on the island of Mallorca toward the 
end of the fifteenth century, perhaps about the time Columbus was 
discovering America, was granted a degree in arts and in medicine, and 
became physician to the Junta de Sanidad of the Kingdom and of the 
island. He died in Palma in 1554. 

His book on obstetrics and children is among the rarest of medical 
items, and but few perfect copies are known, one of which is in the 
library of the Academy of Medicine of New York. It is the first book 
concerning obstetrics in Spanish and Professor Garcia del Real stated 
that it is the first didactic book on that specialty to appear in any modern 
language. It is entitled: “Libro del arte de comadres, o madrinas, y del 
regimiento de las prefiadas y paridas y de los nifios, por el experi- 
mentisimo Doctor en Artes y Medicina, Maestre Damian Carbon de 
Mallorca compuesto, 1541 (The Book of the Art of Midwives and of 
the Care of the Pregnant and Parturient and of the Infants, Composed 
by the Most Experienced Doctor in Arts and Medicine, Master Damian 
Carbon).” 

The colophon states that it was composed by “el agregio y magnifico 

maestre Damian Carbon and printed by Hernando de Campsola, natural 
de la villa Hamuses, of the diocese of Palencia. Finished the 24th day 
of the month of December, 1541.” 
The book is noticed by Real in his “Historia de la Medecina en 
i Espagne,” 1921; by Vindel in “Manuel grafico descriptivo de bibliofilo,” 
1930; by Morejon in “Historia Bibliografica de la medicina Espajfiola,” 
1845, but it is not mentioned in Picatoste in his “Bibliografia scientifica 
del siglo XVI.” 

The volume contains Carbon’s coat of arms and some verses that 
attest the nobility of his family and the glorious deeds of arms of his 
ancestors, saying by their acts of fame and glory they are all immortal ; 
that they were founded by kings who repaid their services by great 
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benefices, and that the family which migrated from Rome to Spain 
bears one of the principal names in Catalonia. 

The book is one of practical instruction, saying that midwives only 
send for the surgeon when they get in inextricable difficulties. Carbon 
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Fig. 1—Title page of Damian Carbon’s book. 


goes into the anatomy and physiology of the organs of generation, the 
signs of pregnancy, its hygiene and the diseases most frequent in the 
pregnant woman. The last part of the book is a treatise on sterility 
in male and female. 


In between is a section on the care of the new-born, the management 
of lactation and the diseases most frequently seen in nursing infants. 
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There are eighty-two pages of extreme interest. The author is modern 
in some of his recommendations as he did not believe in putting the 
child in a cradle, cradles presumably all rocked in those days, or in 
singing the child to sleep, no matter how softly. 


Fig. 2—Conventional portrait of Damian Carbon in his book. 


The chapters are short and often contain a brief quotation from one 
of the classic authorities, Hippocrates, Galen, Avicenna, Rhazes, Aven- 
zoar and the like. The chapter on smallpox is the longest, and the 
disease is considered in some detail, as is epilepsy; most of the others 
are dealt with in a few words, some glittering generalities and prescrip- 
tions. The chapter quoted is the first on the diseases and describes a 
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condition known in those days as barretas, a curious word that is not 
in the Spanish dictionaries but that is doubtless intended for the Catalan 
word barretes which means trismus, so that this is probably the earliest 
description of tetanus neonatorum in Spanish. It is curious that he 
failed to mention the convulsions he must have noted. 


ON THE DISEASES WHICH OCCUR IN CHILDREN * 


If infants suffer from divers diseases of which they are accustomed to die it 
is the fault of the fathers and mothers for in place of asking advice of the 
physician they demand it of the midwife and she does not understand the cause 
and applies remedies. And thus they are lost and it is a great shame and they 
put them in the category of those not killed and say they did nothing harmful, 
but I say that there is no excuse as they see what they do. The first disease 
which occurs in the infant is relaxatio mandibularum in the first days after birth 
and which in our language is called barretas and it is nothing else but a relaxation 
of the jaws and the muscles which cause voluntary movements. It comes from a 
humidity which occurs in the said tissues, which deprives the aforesaid of their 
movements. Such humidity through some cold congeals the juncture of the jaws 
and base of the same or by chance it goes into a swelling and causes pain and 
the pain causes a lowering of the humor and is the cause of the suppression of the 
movements of the jaws and as they cannot move they cannot nurse the breast and 
so the child dies. And, says Galen in the fourth book of accidents and diseases, 
Chapter XX obdormitu membri et malicia nunquam fiunt nisi cum nervis ex 
frigidate constringuntur: ante cum in eis sint humores frigidi humidi viscosi 
prohibentes motum. (Evils from sleeping of the member can never happen unless 
the nerves are constricted through cold or when there are cold, moist viscous 
humors which prohibit motion.) 

Now having information of the causes of such a disease it is necessary to come 
to the remedies and to consider the low resistance of the subject, and the first 
thing is to nourish it with a teat of parchment and not to give it to suck at the 
breast as do many women with their good experiences, and I have seen many 
lives saved after applying the following remedies. First take alandrine gold and 
mithridatum, as much of one as the other, and mix them together with the fingers 
and rub it in the mouth and palate, with the mouth looking toward the ground, 
and do this two or three times a day. Afterwards apply the following flowers to 
the head. 

R Dried aretice, sage, of each one part, ground wheat one half part, marjoram 
flowers, absinthe, of each one part, grind and apply over the palate and a fomenta- 
tion over the cheeks and afterwards apply this ointment. 

R Dried lavendar, sage herb, one part, alesis flowers, absinthe, camomile 
flowers, mint and leaves of sumach, of each one half part, a little salt, boil and 
strain and with a sponge moisten the cheeks and make a fomentation until sweat- 
ing occurs and afterwards anoint with this ointment and place a hot dressing 
over it. 

BR Serapin, asafetida euphorbia of each 5iii; oil of turpentine, oil of laurel, of 
each 5ss aragon ointment a quarter of an ounce and a little wax, make an ointment, 
also it can be used for the said relaxation so that women do not have cracks in 
their nipples and the infant can nurse. 


1, Libro primero, folio 1xii, chap. xxxvii. 
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Abstracts from Current Literature 


Pathology, Bacteriology and Biochemistry 


SUSCEPTIBILITY OF THE GOPHER (CITELLUS TRIDECEMLINEATUS) TO Myco- 
BACTERIUM TUBERCULOSIS. W. H. FeLpMAN, Am. J. Path. 7:139 (March) 


1931. 

The striped gopher is susceptible to experimental inoculation with the human, 
bovine and avian forms of the tubercle bacillus. All three types gave well defined 
lesions after intravenous inoculation, but the avian type is less successful after 
subcutaneous or intraperitoneal injection. Pulmonary lesions were not found after 
intravenous injection with avian bacilli, and it would appear that the lungs of the 
gopher possess a peculiar resistance to this type, as is the case in the dog. The 
cellular reaction to the organism is essentially the same with all three types. 
The absence of lesions in one gopher indicates that this animal would not be a 
satisfactory substitute for the guinea-pig in routine diagnosis. 
Moore, Cleveland. 


THE PATHOLOGIC CHANGES FOLLOWING EXPERIMENTAL ExposuRE OF DoGs TO 
MYCOBACTERIUM TUBERCULOSIS OF AVIAN OrIGIN. W. H. FELDMAN, Am. 
J. Path. 7:147 (March) 1931. 
: Dogs were inoculated intravenously and intracerebrally with tubercle bacilli of 
! avian origin. Of ten dogs given intravenous injections, four showed lesions, and in 
only one could tubercle bacilli be identified. In three of them, the lesions were con- 
fined to the liver and were microscopic in size. In six animals given intracerebral 
injections, definite lesions of the brain and liver were found. In one, the spleen 
was involved. The lungs, undoubtedly exposed to bacilli, were not involved in 
either instance. This emphasizes the significance of organ susceptibility in the 
pathogenesis of tuberculosis. The histologic lesion is a progressive monocytic 
accumulation without necrosis or giant cells. These studies demonstrate that, 
although the dog can be given injections of avian bacilli, it possesses an extremely 
formidable constitutional resistance to this form of tuberculosis. 
Moore, Cleveland. 


STUDY OF Action OF IRRADIATED ERGOSTEROL AND OF ITS RELATION TO 
PARATHYROID Function. N. B. Taytor, C. B. WeEtp, H. D. BRANION 
and H. D. Kay, Canad. M. A. J. 24:763 (June) 1931. 


The authors review the literature dealing with the relationship of vitamin D 
to parathyroid activity. The experiments detailed in this paper were planned with 
three objects in view: (1) to determine the influence of irradiated ergosterol on 
the course of so-called parathyroid tetany; (2) to investigate the action, if any, 
of this agent when administered in large doses to animals from which all para- 
thyroid tissue, so far as possible, had been removed; (3) to compare the effects 
on normal animals of excessive doses of irradiated ergosterol with those resulting 
from parathyroid overdosage. 

In eight animals with severe tetany following thyroparathyroidectomy, definite 
relief was shown within an hour and a half after the oral administration of 1 cc. 
of irradiated ergosterol, and within from two to three hours all symptoms had 
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disappeared. In the second series of experiments an extensive dissection of the 
neck was done and all possible parathyroid tissue was removed. The tetany in 
these cases was remarkably refractory to the administration of irradiated ergosterol. 
Continuation of the irradiated ergosterol in large doses showed that the average 
period of survival was from 300 to 360 hours as compared with from 60 to 108 
hours for the normal and from 168 to 212 hours for those undergoing the ordinary 
parathyroidectomy. Further experiments described demonstrate the similarity in 
action of the ergosterol and parathyroid hormone in relief from tetany, in the 
production of hypercalcemia and in appearances at autopsy after overdosage. 


Moore, Omaha. 


AN IMPROVED METHOD FOR THE DETECTION OF HEMOLYTIC STREPTOCOCCUS 
CaRRIERS. J. Howarp MUELLER and Lorinc WuitTMAN, J. Bact. 21:219 
(March) 1931. 


In preparation for a survey of carriers of hemolytic streptococci among the 
nursing and medical staff of an obstetric hospital in relation to occasional cases 
of sepsis a simple method was developed. In a study made some years ago, by 
Mueller (1922), of the cultural requirements of hemolytic streptococci, it had been 
shown that the quantity of meat habitually used in the preparation of infusion 
mediums, for this organism at least, was very greatly in excess of the amount 
necessary to give optimal growth. Small lots of agar were therefore prepared 
in which the meat was cut down to one fifth or less of the usual amount, i.e., 
100 Gm. or less per liter, instead of 500 Gm. On such mediums, the uniformity 
of growth with successive batches proved to be entirely satisfactory, and, finally, 
an agar containing no meat infusion was used. Parke-Davis peptone 1 per cent, 
salt 0.8 per cent and agar 1.5 to 1.8 per cent dissolved in water and titrated to 
pu 7.6, to which was added horse blood 10 per cent, produced excellent growth 
of all hemolytic strains tested, and the zone of hemolysis was sharp and wide. 

The presence of a gram-negative bacillus, Hemophilus hemolyticus or bacillus X, 
producing hemolysis on blood plates was described by Pritchett and Stillman (1919) 
in a study of the occurrence of Hemophilus influenzae in throats following the 
epidemic of 1918 and 1919. Practically, on a blood plate inoculated from a throat 
swab and crowded with colonies, it is impossible to tell the difference between 
the colonies of this gram-negative organism and hemolytic streptococci. Various 
attempts were made to assist in differentiation. The simple and entirely effective 
method finally adopted by the authors is based on the fact that hemolytic streptococci 
remain viable for considerable periods of time in broth of sufficient alkalinity to 
destroy many other bacteria. Not only is Hemophilus hemolyticus readily killed 
in this way, but apparently many other saprophytic throat organisms are also 
destroyed. 

A throat swab, inoculated in the ordinary way from the tonsils and back of 
the throat, is inserted immediately into a test tube containing 1.5 cc. of ordinary 
extract or infusion broth, and 0.3 cc. of a 1 per cent solution of anhydrous sodium 
carbonate. The carbonate is added by means of a sterile pipet after the broth 
has been autoclaved. The swab is allowed to soak in the alkaline broth for from 
one to two hours at room temperature, or may be incubated at 37 C. for half an 
hour. It is then stirred around in the tube, and a good sized drop transferred 
with the swab to the surface of one of the peptone-blood agar plates described, 
and spread evenly over the surface with a capillary or wire spreader. After 
twenty-four hours’ incubation, hemolytic colonies are clearly visible, and may be 
fished and streaked out for isolation on fresh blood agar plates. Hemolytic colonies 
isolated in this way have invariably proved to be streptococci. Experiment has 
shown that this organism will withstand considerably greater concentrations of 
sodium carbonate than that used, and for longer periods of time. There is conse- 


quently a large safety zone. STOESSER, Minneapolis. 
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StupiEs oN Catcium: III. Errects or Dairy SuBcUTANEOUS INJECTIONS OF 
CaLciumM GLUCONATE ON THYROPARATHYROIDECTOMIZED Docs. A. L. 
LIEBERMAN and S. A. SzuREK, J. Pharmacol. & Exper. Therap. 41:333 
(March) 1931. 


Parathyroidectomized dogs were kept alive by subcutaneous injections of calcium 
gluconate. No harmful local effects were noted after several weeks of daily 
injections in the same region; hence this calcium salt may be of considerable value 


in pediatric practice. PivcHer, Cleveland. 


STUDIES ON MENINGOcOccI ISOLATED IN THE UNITED STATES, 1928-1930. S. E. 
BRANHAM, C. E. Tart and S. A. CARLIN, Pub. Health Rep. 46:897 (April 


17) 1931. 


Of 235 strains of meningococci isolated from 1928 to 1930, at least 50 per cent. 
were well agglutinated by the polyvalent serums prepared for therapeutic use by 
eight different manufacturers; 40 per cent were agglutinable in a less degree, and. 
the remainder were not agglutinated. Of the total number 50.2 per cent were 
type I, 5.5 per cent type II, 31.4 per cent type III and 7.6 per cent type IV; 
5.9 per cent were not found to conform to any type. Types I and III were most 
predominant during the recent epidemic. SANFORD, Chicago. 


PENETRATION OF RADIATION INTO ANIMAL TissuEs. A. R. PEARSON and 
C. J. D. Garr, Brit. J. Physical Med. 6:27 (May) 1931. 


Measurements of the transmission of light in specimens of human skin were 
made, using the diffuse light emanating from an Ilford screen, 10 by 8 inches in 


size, uniformly illuminated from behind. The screen was placed close to the outer 
surface of the specimen, the other side of which was brought close to one pupil 
of a Nutting photometer. On leaving the photometer the two beams entered a 
Kilger constant-deviation spectrometer with a dense glass prism. 

From a consideration of the data obtained, it appeared to the authors that the 
spectrum from wave length 245 to the limit of the visible red might be divided 
according to its penetrative power into three regions: (1) the ultraviolet region 
from 245 to about 350 millimicrons, which is very largely absorbed by the stratum 
corneum; (2) a region extending as far as about wavelength 580 millimicrons in 
the yellow, which, apart from reflection, is mainly absorbed in the cutis vera and 
its capillaries; (3) the long wave visible region from the neighborhood of 580 
millimicrons onward, of which, as a general rule, a fraction of about one-half is 
reflected and about equal parts of the remainder are absorbed by the cutis vera 


and transmitted to deeper tissues. HartMan, Cleveland. 


Tue Estimation oF Lactic Acip IN BLoop. WItFrRip B. S. BisHop, M. J. 
Australia 1:219 (Feb. 21) 1931. 


The author describes a modification of the method and apparatus of Friedemann, 
Cotonio and Shaffer for the estimation of the lactic acid content of blood and 
tissue. This adapted method permits accurate determinations from amounts of 
material as small as 3 cc. of blood and 1 Gm. of tissue. Estimations by this 
adapted method indicate that there is no difference between the lactic acid content 
of normal blood and that of blood of cancerous persons, the average concentration 
in each instance being 13.1 mg. per hundred cubic centimeters of blood. 


Gonce, Madison, Wis. 
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RECENT RESEARCHES ON THE ANTAGONISM OF THE THYMUS TO THE THYROID 
GLAND. J. Kr1zENEKy, Compt. rend. Soc. de biol. 106:325 (Feb. 6) 1931. 


By feeding dried extracts of thyroid and thymus to pigeons, the authors show 
that the weight is only diminished about one-half or less when thymic extract is 
given with thyroid, as compared with the loss in weight produced when thyroid 
extract is fed alone. A conclusion is drawn to the effect that the thymic gland 
acts as a regulator of thyroid function. Want, Cleveland. 


MODIFICATION OF THE NEUTROPHILIC INDEX OF ARNETH RESULTING FROM THE 
APPLICATION OF ULTRAVIOLET AND DrrEct SuN Rays. FiLippo Macr1, 
Pediatria 39:577 (June 1) 1931. 


The effect of ultraviolet rays and of direct sun exposure on the human blood 
in children was studied in fourteen subjects who were either in good health or well 
advanced in convalescence from mild disorders. The influence exhibited on the 
blood was studied and tabulated by classification of the cells according to the method 
of Arneth. The results show that following exposure to ultraviolet rays directly 
or to the inhalation of irradiated air there is an immediate shift to the left (an 
increase of the monolobulated and bilobulated nucleated cells) for a variable period, 
with a return to normal in from two to four days. The remote effect following 
the application of a series of ten exposures is a marked shift to the right (an 
increase of the polymorphonuclear cells). Similarly, there results a shift to the 
right, though to a lesser degree and of a shorter duration, following exposure to 


direct sun rays. SIGNORELLI, New Orleans. 


INVESTIGATION OF THE PRESENCE OF TETANUS BACILLI IN THE STOOLS OF 
Persons Not SUFFERING FROM TETANUS. K. SCHEUNEMANN, Arch. f. Hyg. 
105:287 (Feb.) 1931. 


Contrary to other investigators, whose work he does not consider free from 
error from the standpoint of bacteriology, the author was unable to demonstrate 
tetanus bacilli in human stools, either by cultural methods or animal inoculation, 
in fifty cases. Because of the clinical importance of the question, however, further 
study of more material is desirable. Graser, Rochester, N. Y. 


INVESTIGATIONS CONCERNING THE DEGREE OF SENSITIVITY OF BLOOD Cor- 
PUSCLES TO IsO-AGGLUTININS IN CHILDHOOD. TAGE Kemp and E. WorsSAAE, 
Acta path. et microbiol. Scandinay. 8:71, 1931. 


The A and B. receptors of the blood corpuscles to agglutinins are demonstrable 
in 2 and 3 month fetuses. The sensitivity of A and B receptors increases with age 
up to the adult degree of sensitivity. At birth some have a sensitivity one-half as 
great, and others from one-fourth to one-eighth as great as that of adults. Some 
receptors are fully developed at 4 months, but this is variable to the same extent 
as in adults. Therefore, no conclusion can be drawn. 


The authors carried out experiments on children from birth to 10 years of age 
to determine the degree of receptor sensitivity. They compared their results with 
those of previous workers and found that the absorption test divides group A into 
A! and A?, a differentiation which is found to exist in infants. Furthermore, in 
the individuals in group A the receptor sensitivity develops fully in the first months 
of life, while in those in group B it does not develop until the second year ; in those 
in group AB it develops still later. 


With these results, the methods used to obtain them and more material, further 
explanations may be offered in the future concerning this sensitivity of blood cor- 


puscles in children. ScosEy, Syracuse, N. Y. 
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MALIGNANT NEOPLASMS CAUSED BY ULTRAVIOLET IRRADIATION OF WHITE 
Mice. C. W. HErtItTz, I. JUNDELL and F. WAHLGREN, Acta pediat. 10:321 
(March 15) 1931. 


Three groups of animals were studied; two with various dosages of light from 
a mercury vapor quartz lamp, and the other as a control. Some of the irradiated 
animals died of intercurrent infection or other accidental causes after ten or twenty 
weeks of treatment. These showed early changes in the skin of the exposed parts 
poorly protected by body hair: hyperkeratosis, epithelial hyperplasia and some- 
times ulceration. As the duration of irradiation increased to around thirty weeks, 
there invariably developed epidermal neoplasms, usually carcinomatous but some- 
times more closely resembling some form of sarcoma. Instances of metastases to 
lymph nodes and the lungs were observed. The control series showed no tumor 


formation. McIntTosu, New York. 


Nutrition 


ENTERAL ABSORPTION OF THE ANTIGEN AND THE APPARENT FAILURE OF 
ANTIGEN SECRETION IN HuMAN MILK. Francis Scott SmyTH and 
KATHERINE Bain, J. Allergy 2:282 (May) 1931. ’ 


The theory of antigen secretion in human milk could not be substantiated. 
Mothers who were nursing their babies were put on egg-free diets for varying 
intervals; they and their babies were then given intracutaneous injections in the 
anterior surface of the forearm with 0.1 cc. of egg-sensitive serum. A marked 
erythema and wheal formation in the mothers developed at the site of injection 
when egg was again included in the diet; the babies showed no reaction. How- 
ever, when albumin water was fed to the infants an erythema and wheal formation 
appeared at the site of the injection, showing that the reagin was present. These 
results were contrary to those obtained by other workers, and further experiments 


are planned. Hoyer, Cincinnati. 


VITAMINS IN COMMERCE. ETHEL BROowNING, M. J. & Rec. 133:585 (June 17) 
1931. 


The author describes the preparation of the following foodstuffs containing 
vitamins: (1) cod liver oil, (2) milk, (3) canned foods and (4) irradiated food- 
stuffs; among the latter she mentions milk, cereals and yeast. 


WILLIAMSON, New Orleans. 


Tue INFLUENCE OF NUTRITION UPON THE RESPIRATORY INFECTIONS OF 
Inrancy. S. W. Clausen, New York State J. Med. 31:88 (Jan. 15) 1931. 


The hospital records of 300 children under 3 years of age were analyzed to 
determine the influence of diet and nutrition on the incidence of respiratory infec- 
tions. The administration of cod liver oil did not reduce the incidence of otitis 
media or pneumonia. It was shown that poor nutrition favors the development of 
otitis media and of other severe infections, especially in the first six months of 
life. The influence of bad nutrition is less marked in the older children. Poor 
' nutrition means more than a lack of vitamin A. The absence of other dietary 
; factors also acts to reduce the resistence of the child. 


AIKMAN, Rochester, N. Y. 


PRESENCE OF VITAMIN A IN Cop-LIvER O1L AS SHOWN BY THE COLOR TEST. 
Norman Evers, Quart. J. Pharm. & Pharmacol. 2:55, 1929. 


Cod liver oil, when properly stored, retains a considerable proportion of its 
vitamin A activity for long periods (up to twenty-six years). Cod liver oil loses 
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its vitamin A activity on exposure to light or oxidation, but the chief cause of 
loss appears to be the action of light. Sunlight, especially, destroys vitamin A 
rapidly and appears to be more active than ultraviolet irradiation from a mercury 
vapor lamp. The color of cod liver oil increases in the dark and decreases in 
daylight or sunlight. Exposure to the air may, however, disturb these color 
changes. Cod liver oil is best preserved in amber bottles with as little exposure 
to air as possible. Hydroquinone (0.05 per cent) does not prevent the destructive 


action of light. Kucetmass, New York. 


SKIMMED Lactic Acip MILK IN THE NUTRITION OF CHILDREN. M. SALDUN, 
Arch. d. méd. d. enf. 34:341 (June) 1931. 


The author reviews at great length the abundant literature now available and 
discusses her experience with lactic acid milk in cases of indigestion and intoxica- 
tion. After several years of observation she believes that the chief indications for 
the use of this preparation are: (1) in the treatment for diarrhea of digestive origin ; 
(2) in the nutrition of premature or congenitally weak babies when mother’s milk 
is not procurable; (3) in nutritive disturbances without diarrhea as a comple- 
mentary feeding in breast-fed babies; (4) with infants who cannot tolerate cow’s 
milk, and (5) in the management of habitual vomiting. Numerous case reports 


are presented in support of this method. Aistien .Deaver 


Tue Vitamin D or Cop Liver Ort AND [IRRADIATED ERGOSTEROL. J. 
AVELLAR DE LourIERO, Compt. rend. Soc. de biol. 106:555 (Feb. 27) 1931. 


An ozoniable substance is extracted from cod liver oil. The cod liver oil is 
agitated with acetic acid, then washed with petroleum ether. The ether portion 
contains the vitamin A; the acetic acid part, vitamin D. After elimination of the 
acetic acid a brownish, semisolid substance remains, having a strong characteristic 
odor and containing a large percentage of ozone as shown by the benzidine reaction. 
This substance is completely soluble in body fats, but is partially insoluble in 
saturated hydrocarbon. This substance is again agitated with heptane. The 
heptane-soluble portion was found to be much stronger in antirachitic power than 
the insoluble heptane portion: In fact, the antirachitic power is identical with that 
of the vitamin obtained by irradiation. Want, Cleveland. 


A RésumME oF VITAMINS AND AVITAMINOSES. H. SIMONNET, Paris méd. 1:485 
(May 23) 1931. 


A brief outline of the rdle of the various vitamins and deficiency diseases is 
given. The author concludes that it has now passed out of the hands of the 
physician and physiologist, and is in the hands of the chemist. 


SANFORD, Chicago. 


ALIMENTARY FEvER. H. FINKELSTEIN, Rev. frang. de pédiat. 7:161, 1931. 


_ Finkelstein described alimentary fever twenty-five years ago; in this paper he 
presents certain new considerations. In the first part of the article, he describes 
the different forms of alimentary fever: (1) that seen in acute digestive distur- 
bances, (2) that seen in feeding with a concentrated milk and (3) experimental 
alimentary fevers. In the second part he shows that in all these conditions water 
is withdrawn from the organism, so that. there is an insufficient amount for normal 
metabolism. In the third section he discusses the theories of alimentary fever, 
presenting particularly that of exsiccation, and proposing that instead of “alimentary 
fever” the term “fever of exsiccation” should be used. 


Evanston, 
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FEVER AND ALIMENTATION. M. LELONG and J. CHABRUN, Rev. frang. de pédiat. 
7:229, 1931. 


This discussion hinges around the case of an infant, 8 months of age when first 
seen, who showed a stationary weight and continuous irregular fever. She had 
eczema, and it was thought she might be sensitive to milk. For certain periods 
she was given a diet consisting largely of vegetable purées, fruits, cereal and 
bouillons. During these periods, she was free from fever. Later a milk-free diet 
much lower in vitamin content was given, and the temperature again rose. A 
change was then made to fresh milk and vegetables, with a fall in temperature, but 
after two weeks the child suddenly showed all the signs of acute scurvy. Roent- 
genography confirmed the diagnosis. The authors believe that the early fever 
was also due to scurvy and that any child over 6 months of age with an unexplained 
fever should be given the benefit of an abundant supply of vitamin C. The child 
in the present case showed no fever after the recognition of and treatment for the 


scurvy. Evanston, IIl. 


STATISTICAL STUDY OF RICKETS. PAOLA Zappa, Prat. pediat. 9:61 (Feb.) 1931. 


These figures represent the findings in 620 infants under 2 years of age with 
clinical evidence of rickets. A review of the family histories showed: tubercu- 
losis, 48.7 per cent; alcoholism, 15.5 per cent; nervous disease, 12.9 per cent, and 
syphilis, 7 per cent. Nearly 80 per cent of these babies were breast-fed. Of the 
breast-fed babies, 65 per cent were nursed for more than 6 months. About 29 
per cent had had one or another of the infectious diseases ; 36.6 per cent, pulmonary 
infection, and 30.6 per cent, gastro-intestinal disturbance. Less than 6 per cent 
came from good homes, while about 15 per cent came from homes of the lowest 
class. In fully 60 per cent of these babies the rickets developed in the winter and 


spring months. Dootey, Kent, Conn. 


Factors THAT INTERFERE WITH DENTITION. FRANcIsco Bapta y Miro, Med. 
de los nifios 32:45 (Feb.) 1931. 


Nutritional disturbances due to deficiencies in the modern diets are largely 
responsible for defects in the teeth of children. Other factors are the acidity of 
the saliva, insufficient mastication and the lack of vitamins A, B and C resulting 
in the faulty metabolism of mineral salts, principally calcium. The latter occurs 
in the tissues as follows: enamel, 82.14 per cent; dentine, 70.8 per cent; bone, 
36.14 per cent; cartilage, 4.1 per cent, and blood, 0.12 per cent. The thyroid and 
parathyroid glands are important in the metabolism of calcium. Ablation of the 
parathyroid results in hypoplasia of the enamel and defective calcification of the 


dentine. Dwyer, Kansas City, Mo. 


THE PERMEABILITY OF THE INTESTINAL Mucous MEMBRANE: WITH A CON- 
TRIBUTION TO THE PATHOGENESIS OF INFANTILE INTOXICATION. HANS 
ParFFraTH, Abhandl. a. d. Kinderh. u. Grenzgeb., 1931, no. 28, p. 1. 


Paffrath employed a special apparatus for the study of the permeability of the 
intestinal mucosa, and for the study of the action of substances in the lumen of 
the small intestine on its motor control. In a variety of animals the experiments 
were performed both on the living intestine and on surviving excised preparations. 
In human infants fresh postmortem excised preparations were used. The normal 
intestine of mature animals is only slightly permeable to the substances that 
stimulate its motor nerves (choline, choline esters, histamine, pilocarpine). The 
permeability varies with the age of the experimental subject. In premature infants 
and in pathologic conditions of the intestinal tract the permeability is greatly 
increased. “Unripe” premature infants and those with intoxication show the highest 
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degree. However, the threshold of nervous excitability per se is not lowered in 
these cases. There is no striking difference in the permeability of the living 
intestine and the excised preparation (guinea-pigs excepted). In premature infants 
and in intoxication, the permeability may be so much increased that the milk of 
menstruating women (which contains a high choline concentration) can produce a 
local stimulation of the intestinal nerve endings. The intestinal chyme of normal 
infants contains from 4 to 6 mg. of choline per hundred cubic centimeters. In 
dyspepsia and intoxication this may be increased from eight to twenty fold. The 
amines, such as histamine, are not found in the intestinal chyme of normal infants, 
but in dyspepsia and intoxication they may be present up to the amount of 8 mg. 
per hundred cubic centimeters. On account of the increased permeability and this 
increased concentration in intoxication, a local stimulation of intestinal peristalsis 
may be produced.’ Various carbohydrates in the intestinal lumen had no effect on 
permeability or any stimulating action on the nerves, except that which might be 
ascribed either to changes in osmotic pressure or to the flushing out of salt in 
the mucosa. Acetic acid had no effect except in the presence of greatly increased 
permeability. The conclusions are that any local stimulating action of choline, the 
amines or the lower fatty acids is dependent on an increased permeability of the 
intestinal mucosa. The carbohydrates studied had no stimulative action. 


BurHANS, Lakewood, O. 


THE SIGNIFICANCE OF THE SCIENCE OF VITAMINS WITH SPECIAL CONSIDERA- 
TIONS OF ITs RELATION TO THE DISEASES OF CHILDREN. A. FRANK, Ergebn. 
d. inn. Med. u. Kinderh. 38:513, 1930. 


The author says that we must examine critically all new work appearing on 
vitamins, especially with reference to the discoveries of new vitamins, for the rapid 
multiplication of newly found vitamins may only bring confusion to the subject. He 
suggests the following nomenclature: A: The fat-soluble accessory foodstuff 
which formerly was simply considered as vitamin A is now known to consist of 
three factors: (1) a growth-promoting and antixerophthalmic vitamin, (2) an 
antirachitic vitamin D and (3) vitamin E, the lack of which causes complete sterility 
through atrophy of the testes in male rats, while in female animals it causes 
intra-uterine fetal death before pregnancy comes to term. B: The water-soluble 
vitamin consists of: (1) vitamin B, the thermolabile antineuritic factor, and (2) 
vitamin G, the thermostabile, water-soluble, pellagra-preventive factor. C: Vitamin 
C, the antiscorbutic vitamin, is also made up of two parts which can be separated 
by their reaction to heat, and which really complement one another. 

It was suggested that vitamins act by stimulating the digestion. A vitamin 
B-containing preparation stimulates the salivary, gastric, biliary, pancreatic and 
intestinal secretions just as pilocarpine does. But a vitamin-deficient diet did not 
disturb the gastric secretions in Pavlov’s culdesac. Funk therefore suggested that 
orypan probably contained histamine-like substances which exercised the stimulating 
action on the secretions. The basal metabolic rate was studied and found to be 
normal in animals fed on vitamin-deficient diets. Vitamins were also said to act 
as catalytic agents. As a result of the various studies on the action of the vitamins 
it seems safe to assume that the point of attack or contact of the vitamins is in 
the cell itself. 

It is generally agreed that young persons are more susceptible to vitamin 
deficiencies than old ones. The susceptibility also depends on constitution, season 
of the year, state of nutrition and even sex. Fat-soluble vitamin A has a definite 
protective rdle against infections; vitamins B and C to a lesser degree. During 
pregnancy the mother’s requirements for vitamin A are especially great, for the 
fetus needs relatively large quantities of vitamin A for growth. The vitamin B 
necessary for normal lactation is three times as great as that required for normal 
growth. Since human and cow’s milk are notoriously poor in vitamin B, there 
results a deficiency in vitamin B in young sucklings. 
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The fat-soluble vitamins of the A group are quite resistant to heat (120 C.), but 
especially susceptible to oxidation processes. Vitamin B is resistant to oxidizing 
influences as well as to heat, but is rapidly destroyed in an alkaline medium. 
Vitamin C is very susceptible to heat, the duration of the heating process rather 
than the degree of the heat being the real factor. A vitamin C-containing food 
brought to a quick boil loses less of its antiscorbutic value than the same food 
subjected to the pasteurization process. Vegetables had therefore better be cooked 
in steam than in water. Drying also destroys this vitamin. Conserving materials, 
such as sodium benzoate, benzoic acid, hydrogen peroxide, alkalis and the copper 
of cooking utensils destroy vitamin C. The presence of the minutest quantities of 
copper in the milk destroys the vitamin C. 

There is no general agreement on the question as to whether irradiation of 
lactating animals renders their milk antirachitic; one fact is certain and that is 
that direct irradiation of the milk with ultraviolet rays is much more effective than 
irradiation of the animals. 

Vitamin A is stored in the liver, muscles and body fat. Vitamin B is stored 
to a lesser degree than vitamin A in the liver, brain, muscles, kidneys and heart. 
Vitamin C is apparently not stored at all. Vitamin D appears to be storable in 
the rat, and there is a reserve deposit of it in the human infant. 

Cod liver oil, introduced subcutaneously and intraperitoneally, may act as an 
antirachitic agent. Vitamin B was used successfully, by the intravenous route, in 
treating polyneuritis. Vitamin C, in the form of sterile orange juice, was given 
intraperitoneally and subcutaneously to animals and it prevented or cured scurvy. 
Subcutaneous injections of irradiated cholesterol had an antirachitic influence, 
according to Hess. 

McCollum, Simmonds and Becker observed (even when vitamin A was present) 
the development of keratomalacia when the diet contained large amounts of salt. 
Whenever for some reason there is interference with fat resorption, xerophthalmia 
is likely to develop in spite of the administration of mixtures containing much 
vitamin A, for here the fat is not absorbed and utilized to the fullest extent. Bloch, 
for instance, observed the development of xerophthalmia in two markedly 
dystrophic and icteric premature infants, in spite of rich vitamin A mixtures. The 
first died of cirrhosis of the liver; in the second one, the xerosis disappeared 
simultaneously with the complete disappearance of the icterus. Wagner stated that 
in persons with diseased livers xerophthalmia develops sooner than in those with 
undamaged livers; this is because the liver is a storehouse for vitamin A and has 
therefore an important regulatory function for that vitamin. Hemeralopia appears 
also to be an expression of vitamin A deficiency, as has been repeatedly observed by 
Holm, Fridericia and Holm, Bloch, Abels, Nida MacCollum, Simmonds, Young 


~ and Roussanow. 


It was shown that a definite relationship exists between the protein and vitamin 
B requirements of the diet. With an increase in the protein there is a simultaneous 
increase in vitamin B. Funk, Collazo and Kaczmarek, and Funk and Collazo 
showed that the vitamin B requirements of pigeons dropped when the protein in the 
diet was increased. Funk, Tscherkes, Randoin and Simmonnet—and also Berczeller 
and Billig—established a parallelism between vitamin B and carbohydrates. Accord- 
ing to Stepp, the vitamin B deficiency is not noticeable if the animals are fed a 
carbohydrate-free diet. The exclusive one-sided diet of rice is much more injurious 
than a pure B-avitaminosis. It is with reluctance that one now expresses the view 
that beriberi is a pure avitaminosis. According to the report of the Congress of 
the Far Eastern Medical Association in Singapore, one is forced to conclude that 
the increased use of rice, that is, a high carbohydrate diet rather than insufficient 
vitamin B, plays the chief rdle in the development of beriberi. In children, clearcut 
disease due to vitamin B deficiency is rare, except perhaps in parts of the world 
where rice forms the principal dietary. Breast-fed babies often develop beriberi, 
when their mothers receive a vitamin B-deficient diet; sometimes the mothers may 
be symptom-free while only the infants get sick. The mortality curve of infantile 
beriberi has its maximum in from the ninth to the eleventh week of life. 
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Pellagra was shown by Goldberger to be due to the absence of PP (pellagra- 
preventive) factor, which is found in Brewer’s yeast, milk and lean beef. Exclu- 
sively breast-fed babies may develop pellagra when the mother develops the 
disease. The children cease to grow, become weak and dyspeptic, and the well 
known symmetrical skin eruptions develop on the hands and feet. On mixed feeding 
or artificial feeding with the addition of fruit juices and vegetables, recovery takes 
place. Scurvy is a chronic disease which develops slowly. As a forerunner to 
the acute stage there is a latent period during which there may occur slight hemor- 
rhages, indigestion, repeated infections, loss of appetite, stomatitis ulcerosa, recur- 
rent elevations of temperature and loss of weight. 

A marked excess of vitamin A in laboratory animals led to the fur becoming 
greasy and later to a loss of hair. In areas it resembled a “seborrheic eczema.” The 
changes in the skin resulting from overfeeding with fat and fat-soluble A vitamin 
were made to disappear by the addition of vitamin B and C, especially the former. 
The author therefore suggests that there might exist some correlation of the 
various vitamins when normal health is present. Furthermore the thought is 
suggested that the changes seen in the animal skin from overfeeding with vitamin A 
might bear some relation to the exudative diatheses in children, for overfeeding, 
especially with fat, aggravates the skin condition in the exudative diatheses. 
Rachitic animals fed a vitamin-free diet tolerate toxic doses of irradiated ergosterol 
less well than normal ones. In animals—but not in children—opacities of the 
lens, similar to those of a beginning cataract, have been observed as a result of 
the administration of enormous doses of irradiated ergosterol. Calcification of the 
arteries, especially the aorta, infiltrations in the heart and calcium deposits in the 
renal glomeruli have also been described as a result of D-hypervitaminosis. 
Children that get too much vitamin D—not necessarily toxic doses—may develop 
hypercalcemia, anorexia, vomiting, loss of weight and diarrhea. 


CapPER, Philadelphia. 


Acip-Base Economy: OrGanic AciIps IN THE Urine. H. FAsowp, Ztschr. f. 
Kinderh. 50:651 (Feb.) 1931. 


The meaning of organic acids in the urine is discussed. It is shown that on 
a mixed diet the excretion of organic acids declines to a small fraction after the 
exhibition of hydrochloric acid. Emerson, Boston. 


CoMPARATIVE ACTION OF SO-CALLED NUTRITIVE AND SIMPLE SuGaR. S. Y. 
SHAFERSHTAIN, Ohmat det i ozdop. 34:55, 1930. 


In the last ten years (due to its great popularity) a so-called nutritive sugar 
has been much used in modifying babies’ formulas. According to an analysis, 
nutritive sugar is composed of 4 per cent glucose, 46 per cent maltose and 46 per 
cent dextrose. This sugar happens to be too expensive, so the author resorted to 
the use of simple sugar which contains from 80 to 89 per cent glucose, 14 per 
cent maltose and 2 per cent dextrose. For many years this sugar has proved to 
be of great value in nutritive disorders. Krupinski, Chicago. 


TREATMENT OF NUTRITIONAL DISORDERS IN THE Cuinics. E. N. TrRovanow- 
ska, Omat det i ozdop. 34:93, 1930. 


Most children with acute nutritional disorders (intoxication, toxic dyspepsia 
and toxic colitis) are artificially fed or dystrophic. In intoxication, the amount 
of food must be reduced; starvation for from six to twenty-four hours is required. 
After starvation the baby is given water with from 3 to 5 per cent sugar and a 
little of a solution composed of sodium bicarbonate 1.5 Gm., sodium chloride 
0.5 Gm. and distilled water 2,000 cc. Human milk must be given in amounts 
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from 50 to 100 cc. per day, a teaspoonful every two hours. In case of vomiting, 
phenobarbital is given; for restlessness, a warm bath. Toxic dyspepsia is treated 
in the same manner, with some modifications according to symptoms. 


Chicago. 


Prenatal Conditions 


PRENATAL DIAGNOSIS OF ANENCEPHALY WITH SPINA Biripa. A. T. Harris, Am. 
J. Roentgenol. 22:259 (Sept.) 1929. 


A case diagnosed as multiple pregnancy or polyhydramnios was found by roent- 
gen examination to be anencephaly with spina bifida. An almost anteroposterior 
view of the fetus was obtained in the lateral view of the mother, thus facilitating 
the diagnosis of the cranium and vertebrae. Anencephaly was diagnosed by the 
absence of the bones of the vault of the skull, and the spina bifida by the absence 
of spinous processes in the affected cervical vertebrae and the fact that the affected 
vertebrae appeared to be widened and flared out. A soft plate resulted in the 
outlining of the fetal soft parts and the prenatal determination of sex. The author 
thinks that if the infant were a male child the scrotum would possibly not be 


visualized. STuLIK, Chicago. 


ETIOoLoGy oF THE ILL-HEALTH IN CHILDREN BorN AFTER MATERNAL PELvic IRRA- 
DIATION: IJ. DeEFECTIVE CHILDREN BoRN AFTER POSTCONCEPTION PELVIC 
IRRADIATION. LrEopotp GOLDSTEIN and DoucLtas P. Murpuy, Am. J. Roent- 
genol. 22:322 (Oct.) 1929. 


The authors investigated the etiology of the ill health or defects manifested 
by thirty-eight of a group of seventy-five children irradiated by roentgen rays or 
radium in utero. The ill health of ten was attributed to parental influences or to 
accidental causes. Twenty-eight, or 37.3 per cent, manifested mental or physical 
abnormalities that could not be attributed to parental influences, accidental infec- 
tions or causes other than irradiation. Of these twenty-eight children, twenty, 
including sixteen microcephalic children, suffered from severe disturbances of the 
central nervous system. The remaining eight exhibited other serious disturbances 
of health and development (spina bifida and clubfoot, ossification defect of the 
cranial bones, upper extremity deformities, hydrocephalus, alopecia, divergent squint 
and blindness) which may have resulted from the irradiation received in utero. 
The large number of grave malformations appearing in the children born after 
postconception irradiation, the uniformity of these deforimities (chiefly microcephaly 
and mental defects) and the infrequency of microcephaly in the general population 
(one in 10,000 births) strongly indicate that there is a distinct relation between 
postconception irradiation and the occurrence of these defects. The occurrence of 
two cases of microcephaly and one case of hydrocephaly in infants born after irra- 
diation later than the fifth month of pregnancy indicates the danger of irradiation 
of the fetus in the advanced stages of development. No statement can be made 
as to any relation between the amount of irradiation and the type or severity of the 
defect. It is the authors’ belief that the therapeutic pelvic irradiation during preg- 
nancy is extremely likely to injure seriously the growing embryo; this may result 
in the birth of a seriously defective child. Finally, it is concluded that there is no 
indication that diagnostic pelvic irradiation during pregnancy is deleterious in any 


way to the health of subsequent offspring. Sruutx, Chicago 


HEREDITARY DEFORMING CHONDRODYSPLASIA. T. Leucutia and A. E. Price, Am. 
J. Roentgenol. 22:338 (Oct.) 1929. 


About 700 cases have been reported with the following nomenclature range: 
multiple cartilaginous exostoses, hereditary multiple exostoses, chondral dysplasia. 
multiple congenital osteochondromas, multiple asymmetrical spongy exostoses, mul- 
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tiple cancellous exostoses, enchondrosis rachitiforme, etc. In the reported cases a 
mother and son had almost parallel lesions in the skull, arms, pelvis and legs, the 
only difference being that the exostosis was on the inner aspect of the femur in 
the mother and on the outer aspect in the son. This indicates the hereditary nature, 
and also that the skeletal changes are the result of more or less uniform disturbances 
in the proliferation and ossification of bone-forming cartilage during the period of 
development. The condition does not seem to be an incidental anomaly of the peri- 
chondrium and periosteum. 


STULIK, Chicago. 


CoNGENITAL HEArtTs aT Autopsy. Paut CoHen, New York State J. Med. 31:896 
(July 15) 1931. 


In four years at the New York City Hospital “about” twelve congenital anom- 
alies of the heart were found in 1,000 autopsies. Eight cases are briefly reported. 
Two cases presented patent foramen ovale and patent ductus arteriosus; another 
showed in addition to these lesions a defect in the interventricular system. A patent 
foramen ovale was found in a patient who died of endocarditis at the age of 57 
years. Diagrammatic sketches are shown in four cases. 


AIKMAN, Rochester, N. Y. 


CONGENITAL OBLITERATION OF THE LARGER Bite Ducts. H. Copurc, Frankfurt. 


Ztschr. f. Path. 40:281, 1930. 


The case of a boy, aged 7 months, who was jaundiced since birth, is reported. 
At autopsy and subsequent histologic examination, it was found that the ductus 
choledochus was obliterated. There was no communication between the stump of 
the duct and the papilla of Vater, which was normal. Parts of the common hepatic 
and cystic ducts were obliterated. The right and the left hepatic ducts showed 
marked inflammatory changes. Both were filled with bile. The gallbladder was 
markedly diminished in size, contained no bile and revealed an inflammatory reac- 
tion throughout its wall. The liver was the seat of a typical biliary cirrhosis. The 
author reviews the various theories explaining such a condition; however, he 
arrives at no definite conclusions. [Arcn. Partu.] 


SaApuHir, Chicago. 


RuPTuRE OF THE FETAL LIVER WITH INTRA-UTERINE DEATH DuRING SPON- 
TANEOUS DELIVERY. V. Hotnwa, Casop. lék. éesk. 68:856 (June 7) 1929. 


The previous history was irrelevant except for repeated spells of unconsciousness 
with shortness of breath and rushing of blood to the head several weeks before 
delivery. Pathologic examination of the fetus showed: the abdominal cavity full of 
liquid blood; the liver unchanged except for hemorrhagic areas about 1 cm. in 
diameter under Glisson’s capsule; a small rupture near the root of the gallbladder ; 
a hyperemic and enlarged spleen; a normal brain, heart and lungs, and small 
extravasations in the posterior portion of the scalp. The author regards the pathol- 
ogy as a sequence of pressure, hematoma and spontaneous rupture. 


STULIK, Chicago. 


HEREDITY IN TRIPLETS. J. SANDERS, Nederl. tijdschr. v. geneesk. 75:49 (Jan. 3) 
1931. 


The author subjected two sets of triplets to an extensive bodily and mental 
investigation, completed by a dactyloscopic examination. In the first set of triplets, 
although the midwife stated that there were two choria at birth, the results of the 
author’s examination showed that the triplets must have been uniovular. In the 
second set of triplets, which the accoucheur had ascertained to be uniovular, com- 
plete examination of the children affirmed his findings. 


VAN CrEvELD, Amsterdam, Holland. 
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Acute Infections 


Factors FAvVoURING THE ONSET AND CONTINUANCE OF RHEUMATIC FEVER. 
H. F. Swirt. Am. Heart J. 6:625 (June) 1931. 


Rheumatic fever causes about 35 per cent of the chronic heart diseases of the 
northern Atlantic states. It is a widespread infection mainly affecting mesen- 
chymal structures or the mesenchymal elements of parenchymatous organs. Physio- 
logic stress appears to favor localization of the lesion which may be locally 
active without giving rise to symptoms. Aschoff’s submiliary myocardial nodule 
is the structural archetype with which alterations in other tissues may be com- 
pared. Various factors seem to have causative relationships. Rheumatic fever 
is more frequent in the winter seasons in temperate zones than in sunny dry 
summers or in the tropics. It is about fifteen times more frequent in the poorer 
classes than in those whose standards of living are higher. Malnutrition, mild 
toxic states and repeated nonspecific infections of the respiratory tract, tonsils, 
etc., are frequent precursors of typical attacks of rheumatic fever. The infec- 
tion is characterized by long periods of preparation or sénsitization of the tissues, 
the result of repeated mild infections before a more intense, focal infection sets 
off the violent explosion recognized as rheumatic fever. 


MANNING, Santa Barbara, Calif. 


R. L. Hort and J. H. 


LocaTION oF DENGUE VIRUS IN THE Bopy oF MosQuIroEs. 
Kintner, Am. J. Trop. Med. 11:103 (March) 1931. 


The authors carried out experiments to determine the location of dengue virus 
in the body of the mosquito. Five volunteers, free from dengue, were given 
intracutaneous injections of 0.5 cc. of serum containing ground up portions of the 
bodies of mosquitoes harboring the virus. One volunteer received the ground up 
legs of mosquitoes, one the ground up salivary glands, one the ground up ovaries, 
one the ground up stomachs and one the ground up intestines. Typical attacks 
of dengue developed in all of them in from five to ten days. 

The authors reached the following conclusions: Dengue infection in Aedes 
mosquitoes is septicemic in character, and the so-called “maturation of the virus” 
period before the mosquitoes become infective to man is merely the time required 
for the virus to become of such concentration in the insect as to allow the injec- 
tion of an infection into man. A cyclic phase is not accomplished in the mos- 
quito; the mosquito merely transmits the virus from man to man and is not 
necessary to the continued existence of the virus. Burpee, Augusta, Ga. 


THE INCIDENCE AND SIGNIFICANCE OF INFESTATION WITH ENDAMOEBA HIsTOo- 
LYTICA IN NEw ORLEANS AND THE AMERICAN TROPICS. ERNEST CARROLL 
Faust, Am. J. Trop. Med. 11:231 (May) 1931. 


The authors reached the following conclusions: Dengue infection in Aedes 
Panama for evidence of Endameba histolytica infestation. These groups of 
patients consisted of both children and adults, and represented all classes of patients. 
He concluded that economic circumstances and age were the primary factors 
q governing the incidence within the New Orleans area. Under 6 years of age, 
amebic infestation was light. It increases with age up to about 30 years, and 
then gradually decreases. It was more common in men than in women, and 
more common in the poorer classes than in the middle and upper classes. The 
groups in Panama showed a greater incidence under 5 years of age and less in 
later life; otherwise they were similar to those in New Orleans 


Burpee, Augusta, Ga. 
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THE PATHOGENIC STREPTOCOCCI: THE ROLE OF THE STREPTOCOCCI IN SCARLET 
FEVER, Davin THomson and Rospert THomson, Ann. Pickett-Thomson 
Research Lab. 6:1 (Dec.) 1930. 


David and Robert Thomson wrote this monogragh on the role of strepto- 
cocci in scarlet fever. Properly speaking, they compiled a reference volume, 
containing as it does four hundred and seventy 8% by 11 inch, closely written 
pages. The volume has a comprehensive table of contents and a reference to 
everything, important or otherwise, that has been written on the subject of strepto- 
cocci and scarlet fever during the last five years. Abstracting the literature was 
a mammoth undertaking since there were over 1,400 papers written on these 
subjects during the period mentioned. The volume is important to any person 
wishing to obtain a brief abstract of any article on any particular phase of 
scarlet fever. 

The authors make no effort to analyze critically any of the articles they 
abstract or stress those articles which should be emphasized, nor do they omit the 
unessential ones. If the latter plan were followed, perhaps one half of the 
references could have been ignored. No criticism should be implied, however, 
since the expressed purpose of the authors was to give a complete review of the 
literature. 

There is an author’s summary in which they conclude that the enormous 
mass of evidence at hand proves that Streptococcus scarlatinae produces a specific 
toxin and is the cause of scarlet fever. They bolster their conclusions by a con- 
sideration of some fifteen points, such as differences in cultural characteristics, 
fermenation reactions peculiar to the scarlatinal streptococcus, specific aggluti- 
nation phenomena, a suggestive and distinctive reaction of the opsonic index, 
the specificity of the precipitin test, the specificity of toxin, the type and produc- 
tion of the rash, the Schultze-Charlton phenomenon, the beneficial therapeutic 
action of antitoxin, the actual passive immunization of contacts, the active 
immunization of susceptible persons by the injection of toxin, the production of 
experimental scarlet fever, etc. 

The authors feel that the streptococcus causing this disease should be con- 
sidered separate and distinct from the streptococci causing erysipelas or other 
types of streptococcic inflammation. Some of the authors’ conclusions are 
debatable, but the book or monograph is one that should be in the hands of anyone 
having anything to do with contagious or infectious diseases or anyone who 
works with streptococcic organisms. It is a very complete compilation of the 
active literature of the world on streptococci and scarlet fever. For this reason, 


it is invaluable. Toomey, Cleveland. 


OcCURRENCE OF NUMEROUS LARGE GIANT CELLS IN THE TONSILS AND PHARYN- 
GEAL MUCOSA IN THE PRODROMAL STAGE OF MEASLES. A. S. WARTHIN, 
Arch. Path. 11:864 (June) 1931. 


Peculiar changes in the tonsils of four patients developing measles in from 
one to five days following tonsillectomy are described. These consisted of a sub- 
epithelial infiltration of multinuclear giant cells, lymphocytes and monocytes. 
There was lymphoid exhaustion of the germinal centers with the production of 
the multinuclear giant cells from cells of the lymphoblastic type and migration 
of these cells toward the mucosa. “The pathology is so distinctive that a positive 
diagnosis of measles may be made from one to five days before the exanthem 
appears.” It was thought that the causative organism of measles was probably 
phagocytosed by the giant cells, but although numerous methods of staining were 


used, no organism was demonstrated. Tess Branston. Ill 
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SEPTICEMIA IN CHILDHOOD: REPORT WITH TEN Recoveries. H. E. THELANDER, 
Arch. Pediat. 48:380 (June) 1931. 


The author reports thirty-one cases of septicemia in childhood with ten cases 
of recovery. The cases are reported with the hope of dispelling some of the 
pessimism that is associated with this type of case. Probable portals of entrance 
are listed. Organisms recovered from the blood stream were Staphylococcus 
aureus and the streptococcus, both hemolytic and nonhemolytic. The mortality 
associated with the various types is noted. Four methods of treatment were 
used, alone or in combination: (1) supportive, (2) operative, (3) antiseptic 
and (4) phage. The outstanding medical and surgical features of the various 
cases are discussed. The author stresses the point that mortality statistics depend 
on the care and frequency of blood cultures. Organisms must frequently be 
present in the blood stream without detection, either because the numbers are 
few, the culture is not taken at an opportune time or the medium is not suit- 


able. WapbeELL, University, Va. 


SEPTICEMIA IN CHILDREN. GeEorGE A. CAMPBELL, Canad. M. A. J. 24:674 (May) 
1931. ; 
This is a report of a series of cases of general septicemia in the new-born. 
Nothing new is presented in symptomatology, pathology or treatment. The cases 
are presented for the purpose of discussion. Mocer. Omaha 


STATES. 


IN THE UNITED 


CURRENT PREVALENCE OF COMMUNICABLE DISEASES 
Pub. Health Rep. 46:895 (April 17) 1931. 

For the period of March 1 to 28, the prevalence of influenza, poliomyelitis, 
measles and scarlet fever was higher than in the same period the previous year, 
while that of diphtheria, smallpox, typhoid and meningitis was lower. The current 
mortality was 13.7 per thousand. SANForD, Chicago. 


CURRENT PREVALENCE OF COMMUNICABLE DISEASES IN THE UNITED STATES. 
Pub. Health Rep. 46:1149 (May 15) 1931. 


For the period of March 29 to April 25, the prevalence of influenza, scarlet 
fever and measles showed an increase over the previous year. The rates for 
meningococcus meningitis and poliomyelitis were higher, but were declining 
rapidly, while those for diphtheria, measles and smallpox were definitely lower. 


SANForD, Chicago. 


Pub. Health 


SUMMARY OF CURRENT PREVALENCE OF COMMUNICABLE DISEASES. 
Rep. 46:1401 (June 12) 1931. 


From April 26 to May 23, 1931, the occurrence of scarlet fever was 35 per 
cent, and that of influenza 24 per cent, higher than for the same period last year, 
while the rate for meningococcus meningitis, poliomyelitis, smallpox, typhoid 
fever, influenza and diphtheria was lower. The mortality in large cities for 
this period was 11.9 per thousand compared with 12.5 for the previous year. 


SANFORD, Chicago. 


CURRENT PREVALENCE OF COMMUNICABLE DISEASES IN THE UNITED STATES. 
Pub. Health Rep. 46:1615 (July 10) 1931. 


For the period of May 24 to June 20, the prevalence of measles showed a 5 
per cent increase over last year and that of poliomyelitis an increase of 30 per 
cent over 1929, a normal year, but 35 per cent less than 1930. The prevalence 
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of typhoid fever increased over the preceding period, but is still low. Meningo- 
coccus meningitis, scarlet fever, diptheria, smallpox and influenza showed a 
lower rate. The mortality was 11 per thousand, which was lower than any 
rate for the corresponding period in the preceding five years. 


SANForD, Chicago. 


CONVALESCENT SERUM THERAPY. J. E. Gonce, Jr., Wisconsin M. J. 30:80 (Feb.) 
1931. 


From practical experience, convalescent serum for measles and that for 
poliomyelitis are the only two which deserve consideration. 

That for measles taken from five to seven days after the return of a normal 
temperature uniformly protects the recipient if given during the first three days 
after exposure. Given later, it either prevents or favorably modifies the disease 
From 6 to 10 cc. is given subcutaneously depending on the age of the child. 
When given in larger amounts after symptoms have started, it seems to help 
some. Protection lasts from one to three months. Its use is urged in infants 
and sickly older children who have been exposed, but not in healthy older chil- 
dren. 

Pooled serum is more desirable than that from one patient convalescing from 
measles. Serum preserved in 0.5 per cent phenol and kept on ice in ampules 
loses much of its value after three months. Serum or whole blood from those 
who have had measles some years previously is dependable and, because of the 
ease in procuring it, is more practical than the convalescent serum. From 20 to 
40 cc. of such whole blood injected into the buttocks during the first six or seven 
days after exposure protects in most cases. 

Animal experimentation offers conclusive proof of the value of convalescent 
poliomyelitis serum. In human beings it is considered as having definite thera- 
peutic value when used in the preparalytic stage of infantile paralysis, both in 
preventing and in lessening the paralysis. Clinically the preparalytic stage lasts 
about three days. (The symptoms and signs are enumerated.) Serum given 
intraspinally, from 10 to 30 cc., should be augmented by an equal amount intrav- 
enously or intramuscularly. Experimental work has shown that serum from 
those having had the disease as long as three years previously has strong viricidal 
properties. Properly prepared and stored, this serum retains its protective sub- 
stance at least three years. There is enough experimental and clinical evidence 


to warrant its extensive use. Janney, Milwaukee 


MEASLES ENCEPHALITIS: Two Fata Cases. E. C. BENnN, Brit. J. Child. Dis. 
28:22 (Jan.-March) 1931. 


In a girl aged 8 years, epistaxis and malaise developed. The following day 
Koplik spots were found and a morbilliform rash on the third day of the disease. 
That same night vomiting, convulsions and loss of consciousness set in. Tonic 
spasms of the face, neck, body and limbs, as well as stupor, were noticed the 
following day. The child died on the fourth day of the disease. Postmortem 
examination revealed acute congestion of the brain and commencing toxic degen- 
eration of the liver. Examination of the spinal fluid gave negative results. 
Microscopic examination of the brain showed intensely acute toxic damage to 
the brain tissue, but apparently there had not been time for a definite exudate 
to develop. 

In a boy aged 5 years, what appeared to be a typical attack of measles 
developed; on the eighth day of the disease he vomited and was unable to stand. 
His eyes deviated to the right, and twitching of the limbs -and unconsciousness 
set in. On admission to the hospital there were coma, slight intermittent twitching 
of the left arm and leg and otherwise flaccidity. Lumbar puncture gave clear fluid 
under increased pressure. The cell count was normal. Sugar amounted to 60 
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mg.; protein, to 40 mg. There was a faint trace of globulin. Cultures were nega- 
tive. The patient died the day after admission, i. e., the ninth day of the disease. 
At postmortem examination the brain was found to be very much congested, and 
a number of minute subarachnoid hemorrhages, as well as small hemorrhages 
into the substance of the pons varolii were found. The spinal cord showed wide- 
spread edema with congestion of the vessels and a few small hemorrhages. 


LANGMANN, New York. 


THE ABSORPTION OF DIPHTHERIA ANTITOXIN. A. T. GLenNny, A. G. Hamp 
and M. LLteweLtyn-Jones, Brit. J. Exper. Path. 12:21, 1931. 


There is a considerable difference in the total amount of antitoxin absorbed 
into the blood stream by different guinea-pigs given subcutaneous injections of 
the same amounts of serum. No conclusions can be drawn from experiments on 
a limited number of animals. There is no significant difference in the amount of 
antitoxin absorbed as between that given diluted and that given undiluted. The 
rate of absorption of antitoxin depends on the amount of protein injected com- 
pared with the weight of the animal. The amount of antitoxin absorbed in six 
hours may be reduced by the addition of a great excess of protein, to about 25 
per cent of that absorbed without such addition. The influence on the rate of 
absorption of the amount of protein injected is greatest when the latter is large 
in relation to the weight of the animal. The average concentrated therapeutic 
serum is absorbed at least as rapidly as unconcentrated serum containing the same 
number of units when small doses are injected, and more rapidly when large 


doses are given. AvutHors’ SUMMARY. 


THE INTRACUTANEOUS METHOD OF TESTING DIPHTHERIA TOXIN AND ANTI- 
Toxin. A. T. Grenny and M. LLewettyn-Jones, J. Path. & Bact. 34: 143, 
1931. 

The intracutaneous method of titrating diphtherial toxin and antitoxin is more 
convenient, rapid and accurate than the subcutaneous method. By the intra- 
cutaneous method it is possible to determine the presence of as little as 140,000 
unit of antitoxin in 0.1 cc. of serum. Aurore’ Sommaay. 


ATAXIA OF CEREBELLAR TYPE FOLLOWING DIPHTHERIA. C. 
and T. R. Hirt, Proc. Roy. Soc. Med. 24: 567 (March) 1931. 


A girl of 15 years had suffered from generalized incoordination following an 
attack of faucial diphtheria eleven years previously. She had suffered from epi- 
lepsy since the age of 18 months, and at the age of 3 years had had an attack 
of scarlet fever. A week after the onset of diphtheria the patient’s fits became 
numerous, and she gradually passed into a stupor which lasted for six months. 
The cerebrospinal fluid at that time was normal. At the present examination 
the patient was inactive, sitting still all day and talking little. Her memory was 
normal. She showed dysarthria, occasional grimaces, intentional tremor, ataxia 
and asynergia in all her limbs. She could not walk without assistance, and her 
gait was ataxic and reeling. There was occasional incontinence of urine. 


Wittramson, New Orleans. 


L. Morguro, Arch. de méd. d. 


MENINGO-ENCEPHALITIS FOLLOWING MEASLES. 

enf. 34:269 (May) 1931. 

Complications on,the part of the nervous system, accompanying or following 
measles, are mentioned in all classic works, but particular attention to these 
manifestations has only been made in recent years. Rilliet and Barthez, and 
Gubler and Landouzy offered special contributions. Of sixty-two personal cases 
of acute nonsuppurating encephalitis analyzed by Comby in 1921, only two 
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instances were connected with measles. Bragman and Ponez also reported two 
cases complicating measles. In a series of 351 cases of measles, Musser and 
Hauser found eight children with definite pictures of encephalitis. Further inva- 
sions were mentioned by Bazan, Signa, Suvinian and Ford. 

The author reports eight cases in detail from the Children’s Clinic at the 
University of Montevideo; in one case death occurred, in three grave sequelae and 
in four complete recovery. He stresses the rarity of the complication and the 
extreme variability of symptoms. Amesse, Denver. 


CHOLERA INFANTUM. A. B. MarFAN, Nourrisson 18:337 (Nov.) 1930. 


Marfan believes that the primary type of cholera infantum is due to a specific 
micro-organism contained in cow’s milk, and presents his arguments in support 
of this belief. He differentiates between summer complaint and heat stroke. 
The marked anhydremia present in the intestinal intoxication of Finkelstein, he 
believes, is the result of the infection rather than the cause of the symptoms. 

The parenteral types of severe diarrhea may be due to any one of a variety of 
infections, such as epidemic grip, the nonmembranous form of diphtheria, broncho- 
pneumonia, septicemia secondary to pyodermia, miliary tuberculosis and the 
cachexias of congenital syphilis. Certain vegetable and mineral poisons may, 
when ingested, give rise to severe forms of choleriform diarrhea; also albu- 
moses, peptones, amino-acids and other products of normal digestion when there 
has been some previous injury or inflammation of the intestinal mucosa. The 
theory is advanced that the intact intestinal mucosa possesses a powerful toxico- 
lytic function, and it is only when the epithelial lining of the intestines has been 
damaged or destroyed that the various agents causing either primary or secondary 
types of diarrhea can become effective. McCLELLAND, Cleveland. 


CARDIOCIRCULATORY AND SUPRARENAL ALTERATIONS IN MEASLES. G. MACccIoTTa, 
Clin. pediat. 13:349 (May) 1931. 


Pointing out the high mortality rate attributed to measles in all countries, 
together with the most frequently cited causes of death, the author invites atten- 
tion to the fact that the cardiocirculatory, hepatic and suprarenal tissues (organs) 
are never mentioned among those on which the toxins of measles might exert 
their damaging influence with certain degrees of intensity. 

With this thought in mind he investigated several cases of measles, not only 
from the clinical standpoint, but in several instances checked the clinical with 
the anatomico-pathologic observations. He reports three cases in which measles 
had provoked grave cardiac alterations with modifications in diameter, brady- 
cardia and alterations in the auriculo-ventricular conductivity and terminal develop- 
ment of the Morgagni-Adams-Stokes syndrome, indicating a profound suprarenal 
insufficiency and ending in death. The clinical as well as the anatomic obser- 
vations in twelve cases studied point to the possibility of a peripheral or central 
vagus excitability provoked by an elective localization of the toxins of measles. 


SIGNoRELLI, New Orleans. 


THE APPEARANCE OF TURCK’s [RRITATIVE CELLS IN THE BLOoop oF CHILDREN IN 
Certain Inrectious Diseases. P. Gortnt, Clin. pediat. 18:387 (May) 1931. 


This paper represents a systematic study of the blood in fifty-nine cases of 
acute infectious diseases, including ten cases of measles, six cases of measles 
complicated by bronchopneumonia, eleven cases of pneumonia, eight cases of 
cerebrospinal meningitis, six cases of typhoid, ten cases of diphtheria and eight 
cases of scarlatina. The study was undertaken with the view of establishing 
the relation of Tiirck’s irritative cells to these diseases. 

The author concludes that only in diphtheria are these cells rather constantly 
present, but even in this disease their percentage is neither constant nor high. 
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In the other diseases studied, Tiirck’s cells were not always observed. His studies 
indicate that the presence of these cells appears to be no index of the severity 
of the disease or of the stage at which the disease might be when the cells appear, 
nor do they bear any relation to the age of the patient or to the presence of other 
normal or pathologic elements in the blood. 

It appears, therefore, that the appearance of Tiirck’s cells should be con- 
sidered as an intrinsic peculiarity of the hematopoietic apparatus of the patient 


and not as a phase of the disease. Socxonntis. New Orleans 


THE INFLUENCE OF ULTRAVIOLET RAYS ON THE SCHICK REACTION. CATELLO 
SorRENTINO, Pediatria 39:569 (June 1) 1931. 


In a study of fifty-four children subjected to actinic irradiation the author 
found that the Schick reaction was influenced as follows: Forty-five of the 
cases revealed an attenuation of the reaction, while nine cases demonstrated no 
inhibition of the reaction. In twenty-seven of those demonstrating an influence 
by the irradiation, the attenuation of the Schick reaction was only partial or 
moderate, while in eight cases there was a complete disappearance of the reaction. 
The author discusses the various hypotheses already advanced by other workers 
in explanation of the influence of ultraviolet rays on the reactive potentiality of 
the skin to biologic stimuli. SIGNORELLI, New Orleans. 


SurGIcAL COMPLICATIONS IN SCARLET FEVER. ELIsaABetTH Kartsic, Monatschr.f. 
Kinderh. 49:373 (March) 1931. 


The author has gone over the material in the Finkelstein clinic with special 
reference to the surgical complications of scarlet fever. Among these she con- 
siders mastoiditis, sinusitis, arthritis, empyema, appendicitis, lymphadenitis and 
renal decapsulation in anuria. The article is a long one, and the various compli- 
cations are described in considerable detail. For instance, mastoiditis is described 
in two forms: one a very acute malignant condition developing within the first 
three days, and the other a milder form developing later. During the last five 
years, the author has seen two cases of the former and thirty-five of the latter. 
Both patients of the former died in spite of operation. The common diseases 
of the mastoid are divided into three groups: M1, occurring during the first 
two weeks; M2, occurring between the second and sixth week, and M3, occurring 
after the sixth week. Of her thirty-five cases there were fourteen of M1, six- 
teen of M2 and five of M3. Of the fourteen M1 cases, seven healed with con- 
servative treatment. The author then discusses the indications for operation in 
the other types of mastoid disease and discusses the other surgical complications 
in equally great detail, of considerable interest but too long to abstract. 


GERSTLEY, Chicago. 


DIPHTHERIA BACILLI IN THE CEREBROSPINAL FLurp. W. Pockets, Monatschr. 


f. Kinderh. 49:394 (March) 1931. 

A case of otitis media was complicated by symptoms of meningitis. Spinal 
cultures were negative, but the pus from the mastoid showed streptococci and 
is virulent diphtheria bacilli. The author believes that the streptococcus infection 
i activated diphtheria bacilli which had been saprophytic in the mastoid. Recovery 


followed operation. Chicago. 


Wuoopinc Couch. WILLHELM HILDEBRANDT, Monatschr. f. Kinderh. 50:142 
(June) 1931. 
The author describes a case of whooping cough in himself. His two children 
were sick at the same time. From the paroxysms, which he describes in detail, one 
gets the impression that he has developed a wholesome respect for this disease. 
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During spells of coughing his subjective symptoms were exactly those which are 
suggested by the appearance of affected children. He remarks specifically on the 
pain across the abdominal muscles. The bronchial secretion was very tenacious 
(probably there was a high percentage of fibrin), and in order to loosen it the 
cough became so severe as to expel the secretion through the mouth without any 
activity of the pharyngeal muscles. He calls attention to the fact that whooping 
cough is one of the few diseases in which children raise bronchial secretions into 
the mouth with their coughing. 

He reviews the literature. There is probably an impairment of the activity of 
the ciliated epithelium in the bronchi. He disagrees strenuously with the prevailing 
idea that the severity of the attacks is based on a nervous disposition. In his 
estimation the nervous component of the disease is a factor that does not exist. 
He agrees that during the latter part of the disease roentgenograms show enlarge- 
ment of the hilar glands. Nothing new is offered in regard to treatment other 


than emphasis on open air. Gerstiey, Chicago. 


COMPARISON OF THERAPEUTIC SCARLET FEVER SERUMS. E. GAHIEL, Wien. klin. 
Wehnschr. 43:1205 (Sept. 25) 1930. 


Ernest Gahiel concludes that the Vienna Moser-Dick and the Marburger Dick- 
Dochez serums have no influence on the course of patients with scarlet fever. The 
author in a previous communication had expressed doubt as to the benefits of 
these therapeutic serums used in a series of 210 patients. The present study on 401 
patients has merely strengthened his conviction that therapeutic scarlet fever serum 


did not alter the course of the disease in a single case studied. Ast, Chicago. 


RECOGNITION OF Toxic DIPHTHERIA. AND NASAL DIPHTHERIA. FRANz Ham- 
BURGER, Wien. klin. Wchnschr. 43:1384 (Nov. 6) 1930. 


In toxic pharyngeal diphtheria, the tonsillar or peritonsillar tissue is reddened 
and swollen and there is usually an extensive membrane. Occasionally the mem- 
brane is only slightly visible and, according to Hamburger, extends over the 
posterior aspect of the tonsil, where it may not be seen. The color of the membrane 
may be brownish, or small hemorrhages may be seen in the membrane, and a 
characteristic odor may be recognized by clinicians with experience in these cases. 
The fact that the membrane is unilateral or bilateral does not speak for or against 
the diagnosis. The cervical adenitis in toxic cases is characterized by a succulent 
feeling of the glandular enlargement, and by the fact that the glands tend to fuse, 
rather than to be discrete. The fever may be high, though it need not be, the 
face usually shows pallor, and the constitutional symptoms increase with each day 
of the disease. 

Nasal diphtheria occurs frequently in infant asylums and children’s hospitals. 
The classic symptom of nasal diphtheria is a blood-tinged mucoprevalent nasal 
discharge. A membrane may often be seen with the aid of a speculum, but it may 
often be situated so far posteriorly in the nose as to be invisible. Often a crusty 
lesion appears about the external nares, which may be characteristic. Nasal 
diphtheria is usually mild, but may occasionally become toxic and lead to post- 
diphtheritic paralysis. ‘It is often difficult to differentiate between nasal diphtheria 


and a simple rhinopharyngitis. Apr, Chicago. 


Dracnostic Arps IN SCARLET FEveR. W. KNOEPFELMACHER, Wien. klin. 
Wehnschr. 43:1415 (Nov. 13) 1930. 
The most useful aid in the diagnosis of scarlet fever, according to Knoepfel- 
macher, is the Schultze-Charlton blanching test. By subcutaneous or intra- 
cutaneous injection of serum from an animal immunized against scarlet fever 


| 
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streptococci, a blanching of the rash at the area of injection may be noted from 
six to twenty-four hours afterward. In some instances the blanching does not 
occur in the first few hours but some time later, and it may last for days. The 
failure to blanch a negative reaction proves nothing. Human immune or con- 
valescent scarlet fever serum may also be used to give the blanching reaction. 

The author regards the finding of hemolytic streptococci in throat cultures as 
doubtful evidence, and he regards the Dick test in its present state of development 
incapable of assuring a diagnosis of scarlet fever. The appearance of a typical 
strawberry scarlet fever tongue and peeling in the later weeks of the disease are 
positive evidence for the diagnosis of the disease. Ast, Chicago. 


PERCUTANEOUS ACTIVE DIPHTHERIA IMMUNIZATION ACCORDING TO LOWEN- 
STEIN. E. Nose, Wien. klin. Wchnschr. 44:75 (Jan. 16) 1931. 


Nobel reports his experiences with Léwenstein’s diphtheria ointment, which he 
employed for immunization of 206 children. The children were subjected to three 
inunctions, which were made after intervals of two weeks. To determine the 
efficacy, Schick tests were made. The author comes to the conclusion that the 
percutaneous immunization against diphtheria fulfils two claims made by Léwen- 
stein for his method, namely, that it is harmless and simple in its application. 
However, the Schick reactions indicated that in regard to efficacy the inunction 
method is inferior to other methods. Ast, Chicago. 


TUBERCULIN REACTION DurinG AcuTE M. Takasu, J. Jap. Soc. 
Infect. Dis. 5:546 (Feb. 20) 1931. 


By using various dilutions of old tuberculin, applied according to the Pirquet 
method, with a control inoculation of physiologic solution of sodium chloride con- 
taining 0.5 per cent phenol, the author tested the reaction in young adults during 
the course of acute infectious diseases. He first obtained positive reactions in 
93.1 per cent of twenty-seven healthy young adults. In typhoid fever, the reaction 
was positive in 33.6 per cent during the febrile period, while during convalescence 
74.67 per cent gave positive reactions. In forty-six cases of typhoid fever, which 
showed entirely negative reactions during the acute stage, 78.26 per cent became 
postive after defervescence. There were 21.74 per cent of cases in which the 
reaction remained negative throughout the entire course of the disease. In eleven 
moribund cases, the reaction was often negative throughout. Thus it is inferred 
that the reappearance of positive reactions in posttyphoid convalescence is a good 
prognostic sign. In patients with dysentery, the reaction often becomes negative 
during the febrile period, but not as marked as in patients with typhoid fever. 
In scarlet fever, the reaction is found to be negative during the first half of the 
course, namely, the period up to the beginning of desquamation, but after this 
period the positive reactions often return.. In mild cases of diphtheria, epidemic 
meningitis and smallpox, the reaction is usually positive. In one case of advanced 
pulmonary tuberculosis and also one case of miliary tuberculosis, the reaction was 


negative during the last stage of illness. Karo, Chicago 


M. 


INFLUENCE OF ARTIFICIAL SUN LAMP ON THE DIPHTHERIA BACILLI. 
NAGATAKE, J. Pediat. (Tokyo) March 20, 1931, no. 370, p. 425. 


The author used the Hanover sun lamp on the throats of patients with diphtheria 


who showed positive cultures long after the clinical symptoms of the disease had 
disappeared. The culture became negative after from two to fifteen periods of 
irradiation. The irradiation began with three minutes at 80 cm. and was gradually 
increased to thirty minutes at 50 cm. In some cases there is a definite erythema 
produced with much pain, and in such cases the treatment is not to be continued. 
This suggests a possible treatment of diphtheria carriers. Karo, Chicago. 
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STUDIES IN SCARLET FEVER: RELAPSE IN SCARLET FEVER. A. LICHTENSTEIN, 


Acta pediat. 10:379 (March 15) 1931. 


A relapse in scarlet fever, the reappearance of its typical symptoms during the 
course of the disease, formerly occurred in about 0.6 per cent of cases. It has ‘ 
lately been on the increase, reaching 10 per cent in 1929. Mistakes in diagnosis 
as cause of the present frequency of relapse are ruled out by demonstration of d 
the Schultze-Charlton extinction phenomenon both in the primary and in the i 
secondary eruption, and it is quite probable that the actual incidence of relapse ie 

+ is even higher if noneruptive phases of the disease are included. The age incidence i 


of relapse closely follows the age incidence of the disease as a whole. Relapse 
occurs most frequently between the second and sixth weeks of illness. Usually i 
the general symptoms of a relapse are more mild than in the primary attack, but bi 
may be more severe. In 1 per cent of the cases studied, the outcome of relapse 
was fatal. Six patients had two relapses each. i 


In the cases with relapse the Dick reaction remained positive longer than in the 
others, being still positive during the sixth to ninth weeks in more than 50 per 
cent. Relapse occurred more frequently in patients not treated with serum. The f 
author favors the theory that relapse is due to endogenous reinfection. 


McIntosu, New York. 


Chronic Infections 


PULMONARY TUBERCULOSIS OF INFANTS AND CHILDREN. G. KARSHNER, 
Am. J. Roentgenol. 22:226 (Sept.) 1929. 


Manifold tuberculosis is divided into the proliferative, exudative and fibrous 
forms. Pulmonary tuberculosis in infants and children is classified as (1) primary, 
(2) glandular, (3) hilar, (4) miliary and (5) adult. The focal primary lesion é 
is almost always undetected because of its small size. A roentgenogram will reveal a 
the pneumonic infiltration, but healed remains are more often found. Caseous y 
pneumonia or infantile phthisis is not uncommon, and may be due to massive : 
infection or to rupture of caseating lymph nodes into a bronchus. Intrathoracic 
lymph node tuberculosis is the most common diagnosis, and hilar tuberculosis is , 
less common in adult life. Recurrent hilar pneumonia of tuberculous origin, per+ & 
focal tuberculosis, paratuberculosis or epituberculosis, found in both infants and 
children, is usually not due to a dissemination of tubercle bacilli, but to a cellular 


reaction around the central focus of infection. Miliary tuberculosis constitutes 25 £ 
per cent of the cases noted at autopsy, and frequently accompanies tuberculous ; 
meningitis. Adult forms are rare in patients under 12 years of age. The careful ie 
cooperation of clinician and roentgenologist is necessary for the best diagnostic s 


results. In attempting an independent diagnosis from roentgenograms, the most F 
frequent error is mistaking bronchopneumonia for tuberculous infiltration: é 


STuLtk, Chicago. 


PULMONARY SyPHILiIs. Mary C. McIntyre, Arch. Path. 11:258 (Feb.) 1931. 


This is a review of pulmonary syphilis in the new-born infant and in the @ 
adult. It contains a statistical discussion of the frequency and the location of ‘i 


lesions and a full description of the various pathologic changes that are present. 
Pulmonary syphilis is differentiated from other diseases of the lungs on the basis 
both of pathologic changes and roentgenologic findings. ' 


Caro, Chicago. [Arcu. Dermat. & Sypu.] 


BENIGN INFILTRATIONS IN THE CHILDHOOD Type or TuBERCULOSIS. SAMUEL G. my 
HENRICKE, Northwest Med. 30:109 (March) 1931. * 


Infiltrations may occur in the lungs of tuberculous children in whom, under 
good hygienic conditions, a favorable outcome may be expected. In the past these 
conditions have been known variously as splenopneumonic, recurring hilar tubercu- 


ik 
i 
Bi 
a 


1472 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


losis, epituberculosis, chronic tuberculous hilar pneumonia, perifocal infiltration, 
gelatinous infiltration, perifocal inflammation and collateral inflammation. The 
history and literature of these are recorded. 

The author’s classification of these is as follows: (1) massive infiltrations 
(splenopneumonic), (2) lobar infiltrations (epituberculosis), (3) perihilar infiltra- 
tions and (4) perifocal infiltrations. 

Almost invariably a positive Mantoux tuberculin reaction occurs, but a few 
well authenticated exceptions are recorded. Several theories of the pathogenesis 
are propounded. Most observers believe the infiltrations to be allergic reactions 
to tuberculotoxin during a phase of increased allergic sensitization, basing this 
largely on the usual return of the lung tissue to normal, and the occasional reactiva- 
tion following tuberculin tests. Another view is that there is a rupture of a 
caseating gland into a bronchus, disseminating a mild dose of bacilli into a circum- 
scribed area, with the coincidence of a high resistance on the part of the patient. 
This accounts for the occasional presence of bacilli in the sputum, but most workers 
feel that these come from the original focus. A third view is that the condition 
is due to atelectasis from pressure of enlarged glands. This does not account for 
the resolution from periphery to hilus that usually is seen. The fourth theory, that 
the areas are in reality edema due to obstruction of the regional lymphatics, does 
not take into consideration the abundant collateral channels present in the lung 


tissue. 
Benign infiltrations are discovered roentgenologically by accident, because of 
tuberculous phenomena of various types, because of slow convalescence from acute 
infections, or because of a generally unsatisfactory condition of the child. While 
most of them occur in preschool children, they may be occasionally found even in 
young adult age. The incidence may be pneumonia-like, or may be mild and grad- 
ual. The course is mild and of several weeks to a year or more in duration. 

i Roentgenologically the following forms are seen: first, a lobar consolidation, 
i usually in the upper lobe, at first uniform in density but becoming mottled during 
resolution; second, a perihilar form, either a triangle with the base hilusward, a 
hemisphere or a beaded or striped area extending from the hilus toward the dia- 
phragm; third, the perifocal form ranging in size from that of a hazelnut to that 
of a small apple. 

The sedimentation test shows an increased rate in the early stages of large 
infiltrations, but this soon returns to normal. The blood shows at first an increase 
of neutrophils, with a shift to the left in the Schilling count, a decrease of eosino- 
phils and an increase of Tiirck’s irritation cells. Later a shift to the right occurs. 
and eventually a high monocyte and eosinophil count. 

The condition must be differentiated from unresolved pneumonia, tuberculous 
bronchopneumonia, the peribronchial infiltrations of Heiman and Cohen and the 
subacute pulmonary infiltrations observed by Peshkin in asthma. 

Treatment is that for any form of tuberculosis. The patient should be in bed 
if any active focus is present. Hypernutrition and natural or artificial heliotherapy 
are advised. Contact with the source of tuberculosis must be terminated. 

Two cases are described and roentgenograms shown. One of the cases appeared 
following erythema nodosum and tuberculous pleurisy with effusion. 

Scott, Philadelphia. 


Erwin P. ZEISLER, 


ANNULAR LESIONS IN ACQUIRED AND CONGENITAL SYPHILIS. 
Urol. & Cutan. Rev. 35:170 (March) 1931. 


The author discusses the frequency of annular lesions in cases of acquired 
syphilis in Negroes. He also places on record five cases in which annular lesions 
developed shortly after birth in Negro infants with congenital syphilis. Photo- 


graphs of the five patients are appended. 
Caro, Chicago. 


[Arcny. Dermat. & Sypu.] 
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ADIPOSOGENITAL SYNDROME WITH CONGENITAL SypHitis. Loustr, Létvy- 
FRANCKEL and JusTER, Bull. Soc. frang. de dermat. et syph. 38:800 (May) 
1931. 


A classic case of dystrophia adiposogenitalis is presented because the patient 
also had congenital syphilis, and the question is raised whether syphilis might not 
be incriminated in the etiology of this syndrome. 


Ganpy, Houston, Texas. [ArcH. Dermat. & Sypu.] 


TusercuLous Lesions 1n_AN InFant Dyinc OnE Monto Arter PREMATURE 
BirTH, THE MOTHER HAVING TUBERCULOUS MENINGITIS. VoORON, PIGEAUD 
and Pizzera, Bull. Soc. d’obst. et de gynéc. 20:283 (April) 1931. 


Pregnancy began in March, 1930, in a woman, aged 20. In June she had 
right-sided pleurisy with effusion, from which she made a good recovery. In 
October she began having severe headaches involving the temporal and orbital 
regions, unrelieved by rest or the usual antineuralgic drugs. These were accom- 
panied by backache and stiffness of the neck. Two weeks later (October 27) she 
had a positive Kernig sign, and a lumbar puncture showed a clear fluid under 
increased pressure with a diminished sugar content. Labor was induced with a 
bougie, and the child was born the following day, weighing 2,750 Gm. 

The mother died on October 31. The child was removed from contact with the 
mother at birth. The placenta was not examined. The infant did well and was 
apparently normal until November 27, when pulmonary symptoms developed. 
Roentgen examination showed miliary tuberculosis. On two occasions the tuber- 
culin reaction was negative. The infant died on December 4. Vaccination with 
BCG had not been attempted. Autopsy confirmed the diagnosis of miliary tuber- 
culosis. 

The authors point out that death in this case could not be laid to the BCG, 
as it was not used, and that in all probability the child acquired the infection in 


utero. TurNeER, Chicago. 


PRETUBERCULOSIS. ENRIGUE E. MEyYER, Med. de los nifios 32:6 (Jan.) 1931. 


There was a time when no physician would make a diagnosis of tuberculosis 
without the presence of Koch’s bacillus in the sputum, but now most patients con- 
sidered tuberculous do not have tubercle bacilli in the sputum. In the initial stage 
of tuberculosis the patient is not very sick, and usually does not consult the physi- 
cian until the disease is fairly well developed. When pretuberculous patients come 
for examination very little can be found except some degree of tracheobronchial 
adenopathy. These are principally the children of the poorer class, and the sputum 
is negative for Koch’s bacillus. It is probable that these children should be cata- 
logued as pretuberculous with more constancy. Some of them show increasing 
-fevers, which is probably an early sign of a bacillary process. Roentgenography 
helps in the diagnosis. 

In general, pretuberculosis is suspected when there is loss of weight and appetite 
and physical signs of tracheobronchial adenopathy are present. Some patients may 
have tachycardia. Koch’s bacillus is but one phase in the evolution of the organism 
causing tuberculosis. It really represents a mutation form, which is acid-resisting. 
There is another regression form, which is not acid-resistant. 


Dwyer, Kansas City, Mo. 


Internal Diseases 


THe HypocHLORHYDRIA OF ASTHMA IN CHILDHOOD. GEORGE W. Bray, Quart. 
J. Med. 24:181 (Jan.) 1931. 


Bray studied the degree of gastric acidity in 200 cases of asthma in children 
at the Asthma Clinic, the Hospital for Sick Children, Great Ormond Street, 
London. The ages varied from 1 to 11 years. The fractional method of gastric 
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analysis was employed. Both the oatmeal gruel (Rehfuss) and the 7 per cent 
alcohol (Cheney) test meals were used, the latter being preferred by the authors. 
In 9 per cent of the cases, there was complete absence of free hydrochloric acid 
over a period of two and three-fourths hours following the meal; in 48 per cent 
there was a pronounced hypochlorhydria, and in 23 per cent, a mild hypochlorhydria. 
Thus, in 80 per cent of the asthmatic group studied, the response of acid gastric 
secretion was below the average normal. In a series of normal children of similar 
age distribution, less than 10 per cent showed a deficiency of hydrochloric secretion. 

The author discusses the subject under the following headings: (1) introduction, 
(2) technic, (3) summarized results of 200 fractional gastric analyses in asthmatic 
children, (4) a typical gastric analysis in an asthmatic child, (5) observations in 
other forms of allergy, (6) gastric analysis in normal children, (7) the significance 
of the findings, (8) therapeutic indications and (9) conclusions. He points out the 
important etiologic and therapeutic indications of a deficiency of acid in this disease. 


BRADFORD, Rochester, N. Y. 


THE YELLOW DISCOLORATION OF THE SKIN OF PATIENTS WITH NEPHRITIS. 
E. BecHER, Miinchen. med. Wchnschr. 77:1922 (Nov. 7) 1930. 


The face and hands of some patients with renal insufficiency, especially those 
with contracted kidneys, exhibit a yellow discoloration. A similar discoloration 
has been described in cases of pernicious anemia. However, there are several 
differences. In renal insufficiency the yellow discoloration appears on the exposed 
surfaces, and the urine is pale. In pernicious anemia there is a generalized dis- 
coloration of the skin, and the urine and serum are yellow. 

Investigations to explain this difference were made in animals. The entire 
small and large intestine was resected. The urine secreted as long as the animal 
lived was pale. In other animals both kidneys were removed. At autopsy there 
was no evidence of yellow discoloration of the serum or extracts of tissue. A 
section of skin was removed from the back of a patient who died of renal insuffi- 
ciency. The tissue extract was pale. However, it became yellow when exposed 
to the light. From these experiments and the clinical observations Becher draws 
the following conclusions: The colorless precursors of urinary pigments are 
formed in the intestine. They are carried by the blood to the kidney where they 
are oxidized to the colored urinary pigments. When a large part of the renal 
tissue is destroyed there is a decrease in the intrarenal oxidation, less urinary 
pigment is formed and the urine is pale. The colorless pigment precursors 
(chromogenes) in the blood are increased and some are deposited in the tissues and 
skin. When exposed to the light they are oxidized to a yellow pigment. Usually 
the yellow color of the skin of nephritic patients is limited to the hands and face. 
If other parts of the body are exposed to the light (ultraviolet rays from a 
mercury vapor lamp can be used), these will also acquire a yellow tinge. 


Branpy, Mount Vernon, N. Y. 


H. Apets, Ztschr. f. 


CONGENITAL AND EARLY SOFTNESS OF THE SKULL. 
Kinderh. 50:381, 1930. 


So-called softening of the vertex is one of a series of congenital deviations 
which have to do with incompleteness of ossification and the form of the skull. 
This incomplete ossification is shown: (1) by thinning of the surface and diminution 
of resistance there and (2) by diminution of the growth of the edges, leading to 
wide fontanels and sutures. In addition to the endogenous factor, there is a 
mechanical one on the part of the maternal uterus and pelvis. Nearly all infants 
born with a vertex as opposed to a breech presentation show softness of bone 
and wide sutures. In the more severe grades there may be cavity formation, 
and there is always a widening of the coronal suture, usually on the right side. 
These defects are arranged asymmetrically. The mechanical factor is shown 
(1) in twins, when softening occurs in the infant whose head has lain in contact 
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with the pelvis; (2) in the infant of the primipara, in whom the degree and duration 
of contact is greater than in the child of the multipara, and (3) in the lack of 
softness in the skulls of infants born with a breech presentation. As a result 
of incomplete ossification and the action of the mechanical factor, deviations*in 
the form of the skull are produced. 

The early softness of the skull, in contrast to the congenital condition — the 
so-called supra-occipital craniotabes —is not accompanied in the first three months 
by any other sign of rickets, but in the majority of cases other signs develop later. 
Even infants with congenital softness show signs of rickets later, so that there 
must be a causal connection. The term “physiologic craniotabes” should be dropped. 


EMERSON, Boston. 


THE ENDOCRINOPATHIES IN CHILDHOOD AND THE ROLE OF CONSTITUTION. . 


M. S. Masstorr, Ztschr. f. Kinderh. 50:431, 1930. 


Endocrinopathies amount to 4.4 per cent of all the pathologic processes of 
childhood. In infancy they consist of disturbances of growth and signs of spas- 
mophilia, and at a later age of disturbances of the metabolism of fat, water or 
sugar. The constitution is a large factor in the origin and peculiarity of the 
clinical picture, as are the central and vegetative nervous systems. There are 
also purely dystrophic disturbances. In the study of endocrinopathies, in the making 
of the prognosis and in the treatment, the constitution must be taken into account 
more than it has been. The differential diagnosis is based to a great extent on 
the determination of different indexes and the placing together of anthropometric 


profiles. EMErsoN, Boston. 


HicH BLtoop PRESSURE AND ALLERGY. A. S. SoKoLow, Ztschr. f. Kinderh. 
50:461, 1930. 


Not always does the assumption hold true that a low blood pressure corresponds 
to an anaphylactic condition. During childhood, spasm of the smooth muscles 
and of the blood vessels plays a large rdle in conditions such as exudative diathesis 
and constitutional eczema. Analogous to anaphylactic rhinitis is a vaginal discharge 
which contains a few leukocytes, among them eosinophils. Two cases are reported 
which cleared up following the omission of eggs and of eggs and meat, respectively, 
from the diet. Sokolow and Rosenthal have already taken the blood pressure of 
200 infants with exudative diathesis and found it higher than that of normal 
children. Sokolow assumes that in a person sensitized to a definite antigen, by 
continuous permeation of antigen enterally or parenterally may develop a gradual 
tendency to spasm of the blood vessels, and thus to high blood pressure. 


EMERSON, Boston. 


Nervous Diseases 


THE RELATION OF TIME OF Day, SLEEP AND OTHER FACTORS TO THE INCI- 
DENCE OF EPILEPTIC SEIZURES. FREDERICK L. Parry, Am. J. Psychiat. 
10:789 (March) 1931. 


It has long been known that epileptic seizures are more prone to occur during 
certain times of the day than at night. This one year study, which includes a 
series of 31 epileptic male patients with a total of 1,013 “fits,” yielded results 
approximately comparable with the work of previous authors as follows: diurnal 
attacks, 45.2; nocturnal, 19.3; diffuse, 35.5. However, attacks are more frequent 
in the diurnal and nocturnal than in the diffuse group. 

There also seems to be a relationship between the duration of the disease and 
the time-type of attacks. Thus under ten years’ duration the diurnal type repre- 
sents 62.5 per cent of the attacks; the nocturnal, 0 per cent, and the diffuse (any 
time during the twenty-four hours), 37.5 per cent. When the duration of the 
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epilepsy is between ten and twenty years, the diurnal type represents 40 per 
cent; the nocturnal, 20 per cent, and the diffuse, 40 per cent. Two thirds of 
the patients showed a tendency to seizures at or around definite hours. 

"The patients of the “diurnal” and “nocturnal” groups responded in an oppo- 
site manner to the onset and cessation of sleep. Many patients showed definite 
periodicity of seizures, not only with respect to the hour of the day but also to 
the day of the month, the month of the year and the season. Four patients 
with epilepsy due to an organic brain lesion had the diffuse type. The nature of 
their attacks did not differ in any essential from the idiopathic type of the disease. 


Of special interest in this study is the fact that “a larger percentage of the 
diffused group craved salt, milk or meat than of the other two groups.” On the 
other hand, various forms of excitement precipitated more fits in the diurnal and 
nocturnal type. In the latter group there was a higher percentage of mental 
instability than in the diffuse and diurnal groups. Also mental deterioration 
seems to be less rapid in the diurnal type. The latter group has the longest 
interval between attacks, the diffuse group the shortest. The author concludes 
from this careful study that the present view that the younger the person at the 
time of the onset of epilepsy the longer the duration of the period of fits seems 


rrect. 
Jaur, Omaha. 


ABNORMAL LABOR AS AN ETIOLOGICAL FACTOR IN MENTAL DEFICIENCY AND 
OTHER ASSOCIATED CoNnpbITIONS: ANALysIs.OF 20,374 Cases. NerL A. 
Dayton, Proc. 54th Ann. Sess. Am. A., Study Feebleminded, 1930, p. 54. 
The material for this paper was taken from the psychiatric examinations of 


20,473 retarded children in the public schools of Massachusetts. The examina- 
tions were conducted by traveling psychiatric clinics, and the Fernald ten-point 


scale examination was used. The purpose of this study was to test the hypothesis 
that abnormal labor is an etiologic factor in the production of intelligence defects. 
The children were divided into groups, the first with an intelligence quotient 
below 0.69, considered as mentally deficient, and the second with a quotient above 
0.70, considered as low, or dull normal; these groups were again divided accord- 
ing to whether the labor had been normal or abnormal. The results of the various 
factors studied in relation to abnormal labor are plotted on graphs in which the 
0-0 line is a straight line projection of the normal labor distribution. The factors 
studied are the intelligence quotient, school accomplishment, order of birth, 
number of physical defects, type of physical defects, weight, height, diagnosis, 
social conduct and personality traits. There is no association between abnormal 
labor and the great bulk of cases of mental deficiency, but there is definite asso- 
ciation between abnormal labor and the dull normal or low normal group, i. e., 
those with an intelligence quotient of 0.90 plus. This is significant in that the 
bulk of the population lies in these higher levels of intelligence. There was also 
found to be an association between abnormal labor and neurologic defects and 
between abnormal labor and the personality traits of “seclusive,” “egotistical,” 
“overaffectionate” and “emotionally unstable.” There is significant dissociation 
between abnormal labor and the characteristics of “social” and “obedient.” This 
association occurred equally in the groups with an intelligence quotient below 
0.69 and above 0.70, showing an association between abnormal labor and the factor 
itself, rather than a linking between abnormal labor, the factor and mental defi- 
ciency. The other factors studied, as enumerated, show no association with 
abnormal labor except in the case of height, in which abnormal labor seems to 
be associated with overaverage height. The association between abnormal labor 
and emotional instability is interesting, but one wonders if perhaps another factor 
enters in here, namely, that a mother who is emotionally unstable would be more 
apt to describe her labor as abnormal or extremely difficult, and also is more 
likely to have emotionally unstable children. Lestre, Evanston, Ill. 


: 
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LETHARGIC ENCEPHALITIS; THE GLAsSGow EpiIpEemic oF 1923: Its INCIDENCE 
AND CONSEQUENCES FROM THE POINT OF VIEW OF PuBLIC HEALTH. 
AsHIE Main, J. Hygiene 31:162 (April) 1931. 


Epidemic encephalitis occurred annually in Glasgow from 1918 to 1924, with 
a change in clinical features yearly. While ocular symptoms were most common 
to all epidemics, prolonged lethargy and somnolence, choreiform and myoclonic 
movements and spinal symptoms simulating insular sclerosis succeeded each other 
during the different epidemics. Among the seventy patients seen in 1923 and 
rechecked after one year and after five years, thirty-two were children under 
14 years of age. Of these, two made a complete recovery, seven died and twenty- 
three had sequelae. Of those cases showing residual symptoms, eleven were of 
the parkinsonian type. This combined with mental abnormality is the worst and 
most frequent disturbance. Nervous instability, asocial behavior, divertibility, 
perversions of conduct, tremors, tics, salivation and sweating were also encoun- 
tered, while in the adults, frank psychologic and physical changes were commonly 
noted. A greater range of sequelae were seen in children than in mature persons, 
probably due to damage during the formative period. Endocrine disturbances 
causing obesity, menstrual disorders, abnormal appetite and diabetes insipidus 
(five children) were observed. 

At the onset, lethargic encephalitis may be difficult to distinguish from polio- 
myelitis or influenzal encephalitis, but during its course, because of the difference 
in the anatomic structures involved, the confusion clears. In infantile paralysis 
(with the anterior horn cells involved, resulting in disturbances of voluntary 
muscle fibers) and in influenzal encephalitis (with most of the damages in the 
superficial gray matter of the cerebral cortex, causing disturbances of a psycho- 
neurotic nature) there is a definite tendency for improvement, if not complete 
recovery. In lethargic encephalitis, in which the midbrain, hypothalamus and 
basal nuclei are involved, there is usually an onset of sequelae, even after a 
quiescent period, which usually terminate in permanent disability. Some of these 
patients were considered to have made a complete recovery at the end of one 


year, only to develop their residual symptoms later. Janney, Milwaukee 


THE PATHOLOGY AND AETIOLOGY OF BRAIN ABSCESS. WILLIAM Evans, Lancet 
1:1231 (June 6); 1289 (June 13) 1931. 


This study is based on personal observation and on an analysis of necropsies. 
Of a total of 194 cases of abscess of the brain 56 occurred in children under 15 
years of age. The condition develops in the following ways, (a) by direct 
extension (131 cases): (1) otitis media and mmastoiditis (109), (2) suppuration 
in the nasal cavity and accessory sinuses (12), (3) following trauma of the 
skull (8) and (4) invasion of the brain by malignant growths (2); (b) hematog- 
enous spreading (46): (1) from intrathoracic suppuration (22) and (2) from 
extrathoracic suppuration (24); (c) method of spread doubtful (2); (d) source, 
and therefore method of spread doubtful or unknown (15). 


LANGMANN, New York. 


Diseases of the Ear, Nose and Throat 


ENUCLEATION OF TONSIL IN ACUTE STAGE OF INFLAMMATION. K. MarTué, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 128:225, 1931. 


Mathé recommends that in acute inflammatory processes of the tonsils or in 
peritonsillar abscesses, which may be complicated by such conditions as sepsis, 
thrombophlebitis or phlegmons, the diseased tonsil be enucleated. The author 
discusses the various methods of anesthesia that are employed when tonsillectomy 
is done during the infection-free interval. He evaluates local anesthesia and 
general anesthesia. During general anesthesia there is danger of aspiration of 
blood, which in turn may lead to pulmonary complications. For this reason local 
anesthesia is generally considered the method of choice for tonsillectomy. How- 
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ever, when tonsillectomy is done during an acute infection, neither general nor 
local infiltration anesthesia is advisable, since in these cases the dangers of 
aspiration in general anesthesia are still more pronounced than during an ordinary 
tonsillectomy, and infiltration may lead to dissemination of bacteria. For this 
reason the author resorted to conduction anesthesia by means of nerve block. 
The nerves innervating the tonsil are: (1) the posterior and middle palatine 
nerves, (2) the glossopharyngeal nerve and (3) the ramus lingualis of the 
mandibular nerve. Exclusion of the nerves is effected by a 0.5 per cent solution 
of procaine hydrochloride-epinephrine. The author describes the method of exclu- 
sion and specifies the quantities of the anesthetic necessary for each nerve. He 
employed condtiction anesthesia in twenty cases of enucleation in which there were 
no acute inflammatory processes, and also in cases of peritonsillar abscesses. 
In regard to the surgical procedure in peritonsillar abscesses, it is pointed out 
that it is not always easy to open a peritonsillar abscess; even puncture some- 
times fails, and an incision does not aid in the discharge of pus, but later an 
abscess perforates toward the mouth. For this reason the author advises that at 
first only the upper pole of the tonsil should be lifted off until the abscess dis- 
charges the pus. After that the tonsil should be completely removed. This 
operation, which was performed in thirty cases, was done under conduction 


anesthesia, and complications were not observed. [ArcH. OTOLARYNG.] 


INFLAMMATION OF A MALFORMED MippLE Ear. I. SENDuLSKI, Monatschr. f. 
Ohrenh. 65:454 (April) 1931. 


Sendulski reports a case of inflammation of a malformed middle ear which 
he observed before, during and after operation. He points out that the concurrence 
of developmental disturbances in the middle and the external ear is not surprising, 
since they develop from the same branchial cleft and arch. The presence of a 
functioning labyrinth is likewise not surprising, since the anlage of the middle 
ear and that of the internal ear have no connection with each other. Opening 
of the mastoid process revealed conditions which, in consideration of the patient’s 
age (8 years), clearly indicated an early cessation in development, for the dimen- 
sions of the antrum and of the tympanic cavity were small and the auditory ossicles 
were absent. From this it may be assumed that the malformation began in the 
period of intra-uterine existence when the auditory ossicles, the chorda and the 
muscles of the tympanic cavity were not present, which is perhaps at the beginning 
of the fourth intra-uterine month. Histologic examination of a piece of bone, the 
free surface of which reached into the tympanic cavity, revealed a thick layer of 
connective tissue with longitudinal fibers but no epithelial covering. Furthermore, 
if the anamnesis is considered, according to which the child suffered from acute 
attacks of earache from the first year of life, it is plausible to assume a relationship 
between the absence of the epithelial layer and the presence of fibrous scar tissue, 
on the one hand, and the continuous inflammatory condition of the ear, on the 
other hand. In regard to the manifestations of the disease, it is stated that the 
exacerbation of the inflammatory conditions involved mainly the nasopharynx and 
the eustachian tube (coryza and crackling sounds in the ears). The pains were 
in the middle ear, and from there they were projected to the mastoid process and 
to the external ear. The inflammation in the middle ear and in the eustachian 
tube increased the pressure and finally led to vertigo. The severe symptoms 
necessitated surgical intervention. The removal of the entire mastoid process 
facilitated the approach to the more deeply lying structures; it also allowed only 
a thin layer of tissue to close the middle ear to the outside, which was desirable 
because there was a possibility of a relapse of the inflammation and, consequently, 
perhaps also another operation. A thin layer of tissue was introduced between the 
outer covering and the cochlea with the hope that it would facilitate the perception 
of sound. The further course of the case and the perception of sound after 
the operation justified the surgical procedure. The attacks of pain disappeared, 


and the hearing was better than before the operation. [Arcn. OTOLARYNG.] 
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THE CRANIOPHARYNGEAL Poucw Tumors. A. J. McLean, Ztschr. f. d. ges. 
Neurol. u. Psychiat. 126:639, 1930. 


McLean discusses tumors of the craniopharyngeal pouch from the standpoints of 
embryology, histology, diagnosis and therapy. A tumor of the craniopharyngeal 
pouch is a solid mass of proliferating, stratified and polygonal epithelium in the 
vicinity of the sella turcica. As a rule, it compresses the hypophysis or the 
hypophyseal stalk. Often it spreads upward through the diaphragm of the sella, 
following the foramen of the infundibulum or producing a disappearance of the 
roof of the sella. Depending on the richness of the blood supply, the mass may 
remain solid for its entire life or it may contain numerous cysts. ‘The tendency to 
the formation of cysts has led to the designation “suprasellar cysts” or “Rathke 
pouch cysts.” They may attain a huge size. Because of this tendency to the 
formation of cysts, they are amenable to operative treatment. They occur in 
children or in early youth and rarely manifest their presence in more advanced age. 
The fluid content of the cysts is highly characteristic: high viscosity, with numerous 
small cholesterol crystals floating on the surface, the color varying from a cloudy 
brown to an opaque dark green like that of motor oil. In addition to the cystic 
formation, the cells of the Rathke ttimors often undergo hyaline degeneration. This 
leads to calcification, which is particularly characteristic of these tumors. The 
X-ray picture often shows a calcium jiine, and in some instances the entire tumor 
may be calcified. Suprasellar calcification is found in 85 per cent of the cases 
hy roentgen examination. The tumor is not infiltrating, but by its extent and 
size often compresses the structures at the base of the brain. 

The tumor occurs in adolescence. The chief symptoms are endocrine dis- 
orders, particularly diabetes insipidus, primary optic atrophy, bitemporal hemi- 
anopia, later choked disks and suprasellar calcification, which is seen in 85 per 
cent of the cases in the presence of an intact sella and somewhat eroded posterior 
clinoids. Any suprasellar calcification seen by roentgen examination in the 
presence of a normal sella, optic atrophy and any form of hemianopic field defect 
is extremely suggestive of the presence of a tumor of Rathke’s pouch. The 
chromophobe adenomas, on the other hand, are characterized by decreased 
metabolism, no diabetes insipidus as a rule and no calcification. They show the 
balloon-like enlargement of the sella. The meningiomas of the tuberculum sellae 
are found in adults and are accompanied practically constantly by primary optic 
atrophy and slowly progressing bitemporal hemianopia, and by normal sellae and 
clinoids. Gliomas of the chiasm occur in children chiefly. Vision is rapidly lost, 
without any specific form of hemianopia. The defects of the visual field are 
asymmetrical and irregular. The optic foramen may show a widening of one side, 
and the sella as seen from the side appears stretched out, a typical hour-glass sella. 

The treatment is surgical, and the approach is always intracranial rather than 


transsphenoidal. ALPERS, Philadelphia. 


Surgery and Orthopedics 


APPENDICITIS IN CHILDREN. LEsLIE W. Tascue, Am. J. M. Sc. 182:86 (July) 
1931. 


The conclusions in this report are based on records of 111 consecutive appendec- 
tomies. All the patients were under 13 years of age, making up 15.8 per cent of 
all those (700) on whom appendectomies were performed. Only 2.6 per cent of 
these were children under 5 years of age. Appendicitis occurs with increasing 
frequency after 3 years of age, and especially after 7 years; it occurs slightly more 
often in males, and its seasonal incidence is in the fall. Thirteen per cent of the 
group gave a history of previous, recent infection elsewhere in the body; 31 per 
cent, of one or more previous attacks; 19 per cent showed an abnormal urinary 
condition. The most frequent cause of death was diffuse peritonitis, and a 
leukopenia usually meant a fatal outcome. There was a fair degree of correlation 
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between the clinical picture and the surgical and pathologic observations. Early 
diagnosis followed by immediate appendectomy is stressed as offering the best 
hope for a low mortality rate. HeENscHE, Omaha. 


SUBCUTANEOUS RUPTURE OF THE SPLEEN. Haroip J. SHELLEY, Ann. Surg. 
93:1064 (May) 1931. 

The author reports two cases of subcutaneous rupture of the spleen occurring 
in children, one aged 15 years and the other 8 years. Both were treated by splenec- 
tomy without drainage. Both patients were given large (800 and 750 cc.) transfu- 
sions of whole blood immediately following the splenectomy. In both cases the 
large transfusions of whole blood evidently replaced the blood lost by hemorrhage, 
and the resulting red cell counts were maintained (as shown by two tables giving 
interval blood counts) in one case over a period of thirty-four months and in 
the other case for twelve months. Bantrn, Omaha. 


APPENDICITIS IN CHILDREN. R. FRANKLIN CaRTER, Arch. Pediat. 48:359 (June) 
1931. 

The article presents nothing new; it is simply a review of facts already known. 
The author feels that the high mortality of‘acute appendicitis in childhood should 
be an incentive for a close scrutiny of those patients who present symptoms of 
abdominal distress. He discusses the differential diagnosis from the standpoint of 


history, symptoms and signs. WADDELL, University, Va. 


PosTuRE IN CHILDREN. R. H. Wicorns, Canad. M. A. J. 24:820 (June) 1931. 


Postural defects in children are divided into congenital and acquired types. 
Incorrect posture, if not congenital, may commence immediately after birth. 
Various pathologic conditions are ascribed to postural defects, and the author 
believes that a faulty attitude allowed to persist usually gives rise to permanent 
deformities, and although in childhood it may cause no obvious inconvenience, it 
may in later life be productive of grave and far-reaching results. Several simple 
tests for determination of the various postural defects are given and a general 


plan of treatment outlined. Moore, Omaha. 


A. K. Bates 


SARCOMA OF THE OVARY IN AN INFANT AGED TEN MONTHS. 
and G. SrInceRBEAuxX, J. A. M. A. 96:2031 (June 13) 1931. 


The authors report a case of spindle cell sarcoma of both ovaries in a 10 months 
old infant. Bonar, Salt Lake City. 


Some OrTHOPEDIC PROBLEMS (IN TUBERCULOSIS). WALTER MERCER, Edin- 
burgh M. J. 38:198 (March) 1931. 


Mercer narrates the history of four persons who acquired tuberculosis of the 

Ks bones and joints in childhood. Two are now adults and two are children of 11 
" and 9 years. Knotty and seemingly hopeless problems had to be solved because 
of widespread disease and unusual deformities. Unhealthy tissues had to be gotten 

into the best condition before operation could be attempted, and unorthodox 

measures were used if nothing else promised success. The first case illustrates both 

the necessity of preliminary general treatment for multiple tuberculosis, so as to 

get the patient into robust health, and then the utilization of suitable reconstructive, 

operative and follow-up methods for overcoming the deformity and loss of function. 

The second patient had sinuses for nearly twenty-five years and poor nutrition; 

the joints became fixed and the articular regions were destroyed, with shortening. 

Osteotomy done for adduction deformity is necessary in such cases to place the 
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limb in adduction, so as to add the necessary length. The good leg was adducted 
until parallel, and then both were carried further in abduction. The result in 
this instance was better than one would have anticipated. 

‘In the third case, a boy of 9 years had bilateral disease of the hip for several 
years. Both joints became nearly ankylosed or destroyed. Pulmonary infection 
had become inactive. It was thought desirable to attempt obtaining at least one 
movable joint so as to permit free walking. This was done successfully. Another 
problem — acquired dislocation of one hip—is yet to be corrected by a shelving 
operation on the upper rim of the acetabulum. 

The fourth patient had tuberculous disease of both feet since early childhood, 
and on admission to the hospital at the age of 24, in a shamefully neglected condi- 
tion, old disease of the lungs was disclosed. One foot, badly swollen, was con- 
nected with the leg only by soft tissue, and there was also a sinus. The other 
foot was deformed, with a flail joint, but the tense Achilles tendon kept it 
contracted. The lower end of the tibia was covered only by granulation tissue. 
Much of the bony framework around the right ankle was destroyed. Although 
it seemed that double amputation might be necessary, the attempt was made to 
save both legs, and this has thus far been successful. Further observation and care 
are necessary before the improvement and utility of the legs will be at their 
maximum, but the instance is one of changing a hopeless condition to one of 


partial usefulness. Nerr, Kansas City, Mo. 


Potycystic Kipneys. A. G. MAITLAND-JONEs, Proc. Roy. Soc. Med. 24:570 
(March) 1931. 


A case of polycystic kidneys was reported in a boy of 10 years. He was very 
obese, and on palpation of the abdomen two large tumors could be felt. The one 
on the right side was larger than the one on the left. No ascites was present. 
The genitalia were small. The optic disks showed a slight degree of chronic 
papilledema and atrophy. The urine contained a trace of albumin and an occasional 
red cell and leukocyte, but the tests for renal efficiency were normal. A roentgen- 
ogram showed large shadows in both loins. The Wassermann reaction was 
negative. Until the child was 3 years old, he had suffered from fits; from that 
time on he suffered from periodical vomiting. The calices of the right kidney 
were splayed out more than is normally the case, and this fact supports a diagnosis 
of polycystic kidneys. The left kidney secreted far more iopax than did the right. 


WILLIAMSON, New Orleans. 


OPERATIVE TREATMENT OF THE CRYPTORCHID. 
39:99 (Jan. 21) 1931. 


After trying out many methods of operation for ectopic testis during a period 
of twelve years, Schoemaker has returned to the technic of Hahn as the most 
satisfactory. For this operation an incision is made as for the cure of an inguinal 
hernia. The testicle is drawn down to its normal location, an incision is made 
through the skin at the lower lateral margin of the scrotum, and the testicle drawn 
out and sutured outside the scrotum for twenty-four hours. The sutures are then 
removed; the testicle is returned to the sac, and the skin closed. Schoemaker 
finds two main objections to this technic: the necessity of a second ordeal and 
the danger of the testicle becoming infected in the interval. He modifies the 


operation by separating dartos and skin to form a bed in which the testicle is 
sutured. 


J. SCHOEMAKER, Presse méd. 


Brexer, St. Petersburg, Fla. 


TESTICULAR TORSION IN InFANcy. M. Gampoa and S. I. MuDELMANN, Rev. de 
especialid. 5:166 (Nov.) 1930. 


The authors’ case was in a 10 months old boy who recovered promptly following 
operation. The symptoms were a sudden onset of pain, redness and a tumor mass 
in the inguinoscrotal region. The mass was irreducible. The treatment in this 
condition is operative. SanForp, Chicago. 
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TREATMENT FOR HARELIP AND CLEFT PALATE. O. HOFer, Wien. klin. Wchn- 
schr. 43:1184 (Sept. 18) 1930. 

Hofer points out that harelip and cleft palate interfere with the act of sucking, 
give rise to speech defects and malocclusion and may cause a chronic upper 
respiratory catarrh. In combined cases of harelip and cleft palate, early operation 
on the harelip is recommended, from the sixth week of life on. The closure of 
the lip aids in bringing together the separated alveolar processes. However, while 
the cleft is drawn together anteriorly, it widens posteriorly. This posterior 
widening may be overcome by uniting the mucous membrane of the nasal septum 
with that of the palate, the resulting scar preventing further separation. Repair 
of the soft palate is begun during the second year of life. Ast, Chicago. 


CARCINOMA OF THE VAGINA IN InFANcy. E,. LOvEGREN, Acta pediat. 10:371 
(March 15) 1931. 
A sanguineous vaginal discharge was first noticed in an infant at 16 months 
of age. The patient died at 22 months of age. A biopsy was performed but no 
McInvosu, New York. 


Miscellaneous 


PoISONING FROM THALLIUM ACETATE. Myer W. RuBENSTEIN, Arch. Dermat. 
& Syph. 23:477 (March) 1931. 
Rubenstein reports a case of thallium poisoning in a boy of 7 years following 

the administration of 0.16 Gm. of thallium acetate. Symptoms appeared a week 

later. Neurologic manifestations were outstanding. Toxic encephalitis, acute 
nephritis and necrosis of the liver were found at autopsy. 

Harrison, Iowa City. 


Pepratric PropLeMs. LAwrENCE T. Royster, Arch. Pediat. 48:217 (April) 


1931. 

This is a presidential address delivered before the Association of American 
Teachers of Diseases of Children, in which the author reviews briefly progress 
that has been made in the field of pediatrics, and discusses some of the teaching 
needs at the present time. The question of pediatric teaching is considered from 
the standpoint of both undergraduate and postgraduate courses. Attention is 
_called to some of the many pediatric problems which invite further study and 
a more intensive application of such knowledge as is now possessed. 
WapbDELL, University, Va. 


Tue TEACHING OF INFANT FEEDING: Past AND PRESENT. RoGer H. DENNETT, 


Arch.Pediat. 48:226 (April) 1931. 
The author feels that there is too much dogma in pediatrics as it is taught 
today, and that inadequate instruction in infant feeding is given in many medical 
schools. Wappett, University, Va. 


Tue SuMMER Camp. Epwin A. RIESENFELD, S. KAMAN and E. F. RAFALSKY, 
Arch. Pediat. 48:253, (April) 1931. 


The authors attempt to determine to what extent a sojourn in a summer camp 
improves the health of the city child coming from an impoverished family. A 
group of 275 children recruited from the poorest homes in New York City were 
studied from the standpoint of nutrition, weight, height, improvement in hemo- 
globin and red blood cell count. The children varied in age from 5 to 12 years. 
For purposes of study these children were divided into groups. 
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The authors acknowledge that the number of children studied was too small 
to allow of sweeping deductions and conclusions. They feel that the summer 
camp, utilized as at present, is of questionable benefit in improving the health 
of children, and they suggest that the sending of a selected number of children 
to the summer camp for a longer period would prove of greater benefit than the 
indiscriminate placing of children for a limited time. 


WADDELL, University, Va. 


ENDOCRINE GLAND AND THE TEETH. WILLIAM Lintz, Endocrinology 15:57 
(Jan.-Feb.) 1931. 


Lintz believes that there is a definite relationship between the various endo- 
crine diseases and the loss of teeth. Diabetes and obesity are cited as examples. 
It is probable that the toxins and the bacteria from focal dental infections dam- 
age the endocrine glands, which, in turn, sets up a vicious circle. A plea is 


made for the eradication of focal dental infection. JacossEN, Buffalo. 


THe Puysicat BAsis or CHARACTER EDUCATION. 
16:513 (Dec.) 1930. 


The aim of character education is to direct the adjustment of the individual’s ; 
inborn tendencies to the end that at maturity his conduct will be related har- 
moniously to other human beings. Influences determining mature character are: : 
(1) germinal, (2) physical effects of the natural environment and (3) psychical 
effects including all training and education. The fact that the aim of character 
education lies within the field of the third group of influences has led to the 
idea that character education may be simply teaching conduct, notwithstanding 
the further important fact that the physical mechanism often prevents molding i 
character in a permanent form which does not tend, as if by inherent elasticity, 
to revert to an original natural mold, individualistic rather than social. 

In this situation a scientific diagnosis of possible physical difficulties is due 
any young person who does not respond in a typical way to character education. 
Not only hereditary traits and readily recognizable familial tendencies should 
be considered as influential factors but also nutritional and digestive states (per- 
haps in turn dependent on food and vitamin intake), endocrine function and 
finally the sex instinct, the rdle of which is highly individualistic. From the 
biologist’s point of view human beings are not born “moral,” and it is important 
to keep in mind that in developing conduct that is socially satisfactory but often q 
unnatural, conditions set up by physical nature must be recognized and dealt f 


wa Graves, New York. 


M. A. Bicetow, J. Social Hyg. 


Wuat AxsouT THE TABOO IN THE PROGRAM OF SEX EpucaTION? F. J. Bruno, 
J. Social Hyg. 16:520 (Dec.) 1930. 


Without taking an arbitrary stand, the author questions whether the inhibitions ' 
which constitute the “conspiracy of silence” surrounding sex matters have been 3 
so fully outgrown as to be safely abandoned by enlightened public opinion. 1. A f 
sex taboo of some sort is present in every culture, and the universality of the 
incidence of the custom suggests its inherent value even without an apparent 
reason for its existence. 2. By serving as a means of restraint on speech, writ- 
ing and overt behavior, even though imperfectly, the taboo tends to uphold a 5 
psychologic mechanism preventing thought as well as speech on the subject and 
tending to keep the mind off sex. 3. In spite of the fact that frank discussion 
is supposed to act as a force both educational and protective, evidence is lack- 
ing that those most fully informed are less irregular in conduct that those with : 
less complete knowledge. In general the sex taboo is worthy of careful study ih 
and should not be condemned as outgrown because it is not understood. 


Graves, New York. 
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PuysicAL DEVELOPMENT IN PuBEertTy. J. ROSENSTERN, Ztschr. f. Kinderh. 50:1, 
1930. 


A complete picture of development at puberty does not exist, mainly because 
of the lack of extended studies. In 1926, Rosenstern studied children in institutions 
and schools, aged from 9 to 15 years and of an environment midway between that 
of the city and the country. About 250 children were seen each year, and of 
these some were observed for a short time and others for as long as three years, 
with examinations every one to four months and photographs two or three times 
yearly. The present article deals with the growth of the face, before and during 
puberty. The chief changes preceding puberty consist in a gradual broadening 
of the face. Later the development goes by phases, transient disproportions appear 
and the face becomes coarse and homely, especially in boys. The changes in 
prepuberty are due to an increase in width; those during puberty to an increase 
in height, not so much in the bones as in the soft parts. The appearance of the 
face often seems like that in acromegaly, and may be due to a transient hyper- 
pituitarism. Before the face is finally modeled, parts that have been retarded 
catch up, and parts that have become overlarge grow smaller. 

Emerson, Boston. 


ACTIVITIES OF THE PotisH EuGenic Society. Gurzowa, Opieka nad 
Dzieckiem 7:93 (March-June) 1929. 


The Polish Eugenic Society follows the idea of Galton in promoting the 
general welfare of the country. Its teachings are: (1) genetic instruction, i. e., the 
choice of the proper companion for marriage; information concerning marriage and 
propagation; (2) instruction in the rearing of children and the control of sexual 
passion; (3) general information, e. g., as to the type of marriage producing the 
best offspring; prevention of suicides and miscarriages; (4) the prophylaxis and 


treatment of degenerative diseases. Krurinsxt, Chicago 


A SimpLe METHOD FOR THE CONSERVATION OF Microscopic Stipes. J. M. 
van Rremsp1jkK, Nederl. tijdschr. v. geneesk. 74:5915 (Dec. 6) 1930. 


In the cultivation of tubercle bacilli the author noticed frequent adherence of 
the culture to the cover glass. Egg white is often used to overcome this diffi- 
culty. However, egg white may contain micro-organisms that also take the Ziehl- 
Neelsen stain and may give rise to precipitation. A weak alkaline and sterile 
solution of gum is now recommended for the purpose: One part of pure gum 
and from one and a half to two parts of sterile distilled water are mixed in a 
sterile tube and alkalinized weakly against lacmoid with a sterile solution of 
sodium hydroxide. The reaction of the solution should now and then be con- 
trolled. The preparation is covered with this solution after it has been colored, 
and it is then dried. The film of gum is not damaged by xylene or benzine, so 
that cedar oil can easily be removed from the preparation. 


VAN CREVELD, Amsterdam, Holland. 
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Society Transactions 


NORTH PACIFIC PEDIATRIC SOCIETY 


H. T. Cray, M.D., Secretary 


Twenty-Fifth Semi-Annual Session, Vancouver, B. C., June 23, 1931 


E. D. KanaGca, M.D., President, in the Chair 


PremMaturity. Dr. E. J. Curtis, Vancouver, B. C. 


An infant born at the end of 189 days, weighing 1 pound and 9 ounces (708.7 i 
Gm.) and 12% inches (31.1 cm.) in length, was presented. The circumference of i 
the head was 914 inches (24.1 cm.. The finger-nails were not all present. Atten- 
tion was called to the successful survival after many infections, namely, pustular ¢ 
dermatitis, double otitis media, thrush, umbilical abscess (at 7 months), severe 
diarrhea and an abscess over the anterior fontanel. At the time of presentation the 
baby was 10 months of age, weighed 16 pounds (7,300 Gm.) and had eight teeth. 


ALLERGIC PurpuRA. Dr. S. Murray, Vancouver, B. C. 


An infant, now 13 months of age, had bluish patches on the arms and legs and 
a scarlatiniform rash, with swelling of the scrotum and dark areas on the skin 
at 4 months. At 3 months, the infant had pertussis, and at 4 months, was weaned. 
Purpura developed within twenty-four hours after weaning and the ingestion of 
cow’s milk. With the continuation of cow’s milk feedings, patches appeared on 
the arms and legs. There was blood in the stools. Examination of a blood smear 
gave negative results. 

The infant was given egg inadvertently at 12 months, with the resultant 
recurrence of purpura. He was fed evaporated milk cooked for two hours, and 
immediate improvement was noted. Purpura recurred when ice cream, chicken 
soup or butter was given. A maternal aunt and a brother had eczema. 


DISCUSSION 
Dr. C. U. Moore: Were scratch skin tests used? & 
Dr. A. McCown: Did the mother show any such reaction? I have seen a 

case in which a nursing mother, who disliked cow’s milk, transmitted a sensitivity | 

to the child. 5 
Dr. J. DuranpD: Our knowledge of the source of the sensitization in such 

cases is speculative. _I have used desensitization methods in which doses of the 

offending food are gradually increased. One patient was desensitized in three 
months. 

Dr. S. Murray: Skin tests showed a markedly positive reaction to egg yolk 
and cow’s milk. All cereals and vegetables gave negative reactions. The mother 
was not tested. 


AFTER-RESULTS OF INTRACRANIAL HEMORRHAGE (Two CasEs). Dr. R. P. 
KINsMAN, Vancouver, B. C. 


In the first case there were a disproportion of the head and a difficult mid- 
forceps delivery, with resultant frank intracranial hemorrhage. The head began 
to swell, and hydrocephalus developed. Ventricular and lumbar punctures, as well 
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as punctures of the cisterna magna, were made frequently. Internal squint devel- 
oped, and the hands were spastic. The patient is now a normal child of 3% years 
of age, walks and acts in a normal manner. 

In the second case, there was a midforceps delivery, and the baby had con- 
vulsions and was thought to be moribund. Punctures of the cisterna magna were 
made, and bloody fluid obtained. Hydrocephalus developed. Two or 3 ounces 
of fluid was obtained on ventricular puncture. Now the baby is somewhat over- 
weight but normal, except for a slight internal squint. 


DISCUSSION 


Dr. H. E. Coe: I am pleased to see such results, and I hope that fewer spastic 
cases will be seen when such puncture methods are used to relieve intracranial 
hemorrhage. 

Dr. N. CLern: I should like to report nine cases in which intracranial hemor- 
rhage occurred and in which the patients are now normal. Treatment was confined 
to cisterna magna punctures and drainage until the cerebrospinal fluid was drained 
off. Drainage and puncture should be done early. 


Dr. C. U. Moore: Intracranial hemorrhage can be experimentally produced 
or prevented by diet. Its idiopathic form is often due to a lack of vitamins during 
pregnancy. Punctures should be made, but transfusions from a donor other than 
the mother should also be given. We give 150 cc. of blood subcutaneously, 
injecting about half into each side of the chest or abdomen. 


Dr. H. HeEtmuorz: Optimism about good results from treatment ‘for 
intracranial hemorrhage is not always justified. A differentiation should be 
made between meningeal hemorrhage and hemorrhage into the brain. Meningeal 
hemorrhage can be drained, but not hemorrhage into the brain substance. The 
tearing of the falx cerebri is serious. In the cases presented, evident plugging 
of the foramina was relieved by the punctures. 


ELEPHANTIASIS OF THE LEFT ArM. Dr. G. O. MATTHEws, Vancouver, B. C. 


A difference in the two arms was noticed at birth. The left arm is much 
larger than the right and is becoming larger. The circulation is good, the pulse, 
normal; there is no pitting, and the bony parts are normal. The child uses the 
arm well and more than the right one. 


ARSENICAL ENCEPHALITIS, Dr. G. O. MatrHews, Vancouver, B. C. 


The child was first seen at 14 months of age because of difficulty in feeding and 
because the eyes were weak and watery. On examination it was found that choroid 
retinitis and a 4 plus Kahn reaction were present. The patient was treated with 
mercurosal and sulpharsphenamine. Three days after the fifth injection, the child 
had a convulsion. Lumbar puncture gave negative results. The following day, 
the child had convulsions all day. Then 0.5 Gm. of sodium thiosulphate was 
given intravenously. The drug acted quickly; immediate relief was obtained, and 
recovery was complete in three days. The patient has since been receiving 1 Gm. 
of sodium thiosulphate by mouth daily, and has been given three doses of 
sulpharsphenamine without any untoward results. 


DISCUSSION 


Dr. C. L. Smitu: What is the chemical action? Would not the giving of 
the sodium thiosulphate by mouth negative the antisyphilitic treatment ? 

Dr. G. O. Mattuews: The action chemically is not definitely known, but 
the compound is known to be an antidote for all metal poisonings. 


* 
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Dr. J. R. Davies, Vancouver, B. C. 


The child in the first case is now 3 years and 1 month of age. At birth it 
weighed 3 pounds (1,360 Gm.) and now weighs 21 pounds (9,500 Gm.). The Ai 
Wassermann reaction was negative. The mother weighed 110 pounds (49 Kg.). j 
The child has a rectovaginal fistula. He walks and talks and is normal and bright. i 
The second patient is now 11 years and 6 months of age, weighs 42 pounds { 
(19,100 Gm.) and is 46 inches (155 cm.) tall. The child acts, however, like j 
one of 6 years. The patient weighed 3 pounds at birth and had to be resuscitated. } 
It was never breast fed. It walked at 2% years and weighed 22 pounds and 8 ounces 
at 6 years (10,200 Gm.). At 6 years, the patient could not talk. Treatments 
included thyroid gland, 4 grain (0.016 Gm.) daily, protonuclein tablets, yeast cakes, 
pituitary gland extract and mixed gland; the results were indifferent. Ossifica- 
tion is normal. The sisters and brothers are all normal. 


INFANTALISM (Two CAsSEs). 


DISCUSSION 


Dr. H. E. Coe: I wish to warn against operation for rectovaginal fistulas. 
It is difficult to preserve the anal sphincter in such operations, and I have found it 
advisable to keep the sphincter dilated for several months, or it will contract to 
catheter size. 


Dr. E. D. Carper, Vancouver, B. C. 


The infant is now 27 months of age; he was first seen at 19 months. He was f 
breast fed up to 9 months, and the difficulties began at 1 year. The child had 
large, offensive stools with large amounts of fat, marked anorexia and malnutrition. 

He weighed 16 pounds (7,300 Gm.) at 19 months. He now weighs 22 pounds 
(10,000 Gm.). The appetite and the abdominal distention have improved. 


DISEASE. 


Dr. E. D. Carper, Vancouver, B. C. 


The patient is 4 years of age. His present weight is 29 pounds (13,200 Gm.), 
and he is receiving lactic acid milk and a protein diet. He has gained 2 pounds 
(907.1 Gm.) in the last year. 


DISEASE. 


Disease. Dr. A. H. Spoun, Vancouver, B. C. 


This patient was seen one year ago and is now 2% years of age. He is 
receiving a high protein diet and weighs 22 pounds (10,000 Gm.). The color 
has improved; the distention has diminished, and the patient can take considerable 
meat. 


DisEAseE. Dr. G. O. MattTHEws, Vancouver, B. C. 


This child, in September, 1930, had diarrhea and vomiting, and in December, 
1930, weighed 16 pounds (7,300 Gm.). It was put on a diet consisting of bananas 
and high in protein, and gained 3 pounds (1,360 Gm.). The abdomen is getting 
smaller, and there has been no diarrhea since. 


DISCUSSION OF CASES PRESENTED BY DRS. 
SPOHN AND MATTHEWS 


LAMONT, CARDER, 


Dr. H. Otmstep: One must be on guard with reference to a diet high in F 
protein. For example, cream should not be added to cottage cheese. f 

Dr. D. M. Dayton: Morse and Gerley both advocate the use of protein milk. 

Dr. J. Durand: A hormone may be ultimately discovered to explain these 
digestive difficulties, but the ratio between fat and carbohydrate should be preserved 
in the course of treatment. 
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Dr. A. RemBeE: I wish to stress the importance of recognizing potential celiac 
cases and of putting such patients on a diet high in protein, 

Dr. J. Sp1cKARD: Early diagnosis, which is sometimes indicated by a tendency 
toward loose stools, should be emphasized. Celiac disease never occurs on breast 
milk feeding. Infantalism, however, is not prevented by breast feeding. 

Dr. M. L. BripGEMAN: Mild celiac disease may start at 6 months, and it is 
apparent that early diagnosis saves a few patients. 

Dr. H. Hetmnorz: Celiac disease is chronic carbohydrate indigestion. 
Dextrins and starches are not well tolerated. The administration of a 10 per cent 
solution of dextrose between feedings is of benefit. The splitting-up of the dextrins 
and starches results in an inability to assimilate those products. 


CELIAC DISEASE AND DouBLE CATARACT FOLLOWING ACUTE NEPHRITIS. Dr. 


A. H. Spoun, Vancouver, B. C. 


The patient weighed 11 pounds and 5 ounces (3,152.8 Gm.) at 6 months of age 
and was 24 inches (60.9 cm.) tall. He had renal glycosuria, rickets, malnutrition 
and pus in the urine, with temperatures ranging from 101 to 106 F. He was given 
insulin. Caprokal did not improve the urinary condition. Granular casts were 
found. It was noted later that the eyes were cloudy, and bilateral cataract 
developed. Wassermann tests of the blood and spinal fluid gave negative results. 

Glycosuria is still present, although insulin was given. The kidney condition 
improved aiter various treatments, until the pus cells disappeared; a slight amount 
of albumin is present, and sugar is present intermittently. The last drug used 
was an organic dye, after which improvement occurred, which may have been 
spontaneous. The child is intelligent. 


THE PROBLEMS OF PyeELiTIs. Dr. HENRY HELMHOLz, Rochester, Minn. (by 
invitation). 

There are three phases of the problem of pyelitis: (1) the histopathology, (2) 
the diagnosis and (3) the treatment. All children who die of pyelitis have 
parenchymal infection. It is possible for a colon bacillus infection to be present 
simultaneously with a parenchymal infection. The colon bacillus is rarely found 
in children’s blood, but bacilluria may occur by extension, as it is more frequent 
in girls than in boys. In early life, it occurs with equal frequency in boys 
and girls. 

When there is no obstruction to the outflow, abscesses rarely form. When 
obstruction exists, abscesses may be formed in eighteen hours. The glomerular 
epithelium can take care of the infection. Encapsulated lesions are usually of 
hematogenous origin. 

The rapidity with which lesions in the kidneys heal is not appreciated. The 
lesions may heal in twenty-four hours, and no evidence of infection may be found 
for from ten to twelve days. 

The author showed many slides to illustrate various pathologic conditions, 
namely: diffuse infiltration through the kidneys, abscess formation, massive poly- 
morphonuclear infiltration, phagocytosis and lining infiltration. 

Diagnosis should not be made without a catheterized specimen. Formerly 
cultures were made, but the economics of practice made this prohibitive. The 
organisms may be seen under a high power lens without the oil immersion lens. A 
large number of organisms is presumptive evidence of an infection of the kidney. 
In eighty-seven normal patients six specimens were found to contain bacteria. In 
voided specimens, vaginal infection may result in bacteria being found; hence the 
necessity for a catheterized specimen. 

The uses of alkalis and the changes from and to alkali are not effective in 
controlling B. coli in cultures. On acidification with pu 3.5, the organisms were 
killed in twenty-four hours. Ammonium chloride was the drug used. The result- 
ing acidity is the important factor, and not the amount of methenamine. 
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Phenyl salicylate and caprakol were found useless in inhibiting bacterial growth. 
The presence or absence of bacteria indicates whether or not the condition is 
cured. Anomalies are present in 3 per cent of new-born infants. They do not 
predispose to infection, but make it difficult to obtain a cure. 

The author showed many slides to indicate the necessity of obtaining a definite 
acidity of the urine, which results in destroying the bacteria. Results with 
methenamine with ammonium chloride should be obtained in days, not months. 


DISCUSSION 


Dr. H. OtmMstEp: May the degree of acidity be determined by a colorimetric 
method? Where may a small catheter for females be obtained? 

Dr. J. Duranp: What dosage of methenamine and ammonium chloride is 
used? When is it deemed necessary to begin urologic examination? What 
anomalies can be best treated? 

Dr. H. E. Coz: What reliance may be placed on the presence of a small i 
amount of pus as a contraindication to surgical intervention? ; 

Dr. C. U. Moore: Methenamine has caused hemorrhage from the kidney in 
my hands, so we use it cautiously. I appreciate sincerely the yardstick that Dr. 
Helmholz has given today as a guide in pyelitis therapy. 

Dr. A. H. Spoun: What method is preferred by urologists in the determina- 
tion of anomalies? Is iopax used? 

Dr. C. L. SmitH: What evidence is there that the colon bacillus will not 
become adapted to the various concentrations? What success has been obtained 
with the use of bacteriophage or lysed vaccines? 

Dr. C. U. Moore: Is it advisable to wait twenty-one days before starting 
treatment, as Finkelstein advises in his cases of acute pyelitis? 

Dr. E. D. Kanaca: Streptococcus viridans is known to occur in the urine. 
Should differentiation be made, and what is the ultimate result? 

Dr. H. Hetmuoiz: The problem of a suitable indicator is now being solved. 
One is now prepared for a determination of fu 5.2. There is no local burning 
or pain on urination when ammonium chloride therapy is used. 

Catheters for females may be obtained from Sharp and Smith. 

In the treatment for acute pyelitis, if the fluid intake is large, it does not matter 
what else is done. The present discussion and therapy are directed toward relief 
from chronic pyelitis. 

The dosage of ammonium chloride is usually 60 grains (4 Gm.) in twenty-four 
hours for a child 5 to 6 years of age. This is best given in enteric coated tablets, 
four doses a day. 

A cystogram can be made without great discomfort to the child. lopax 
is an undoubted help. Injury to the posterior urethra may occur in catheterization. ; 

The percentage of blood area gives evidence in considering operation. No 
particularly harmful effect has been noted in operating on children with small 
quantities of pus in the urine. 

In the use of methenamine, the dosage has to be increased almost to the pro- 
duction of a hematoma. This hematoma is usually a bladder condition and not 
a renal condition. 

In determinations made of the adaptability of the colon bacillus to the fa of 
the urine, the variation was not constant. 

No definite results have been obtained with the use of bacteriophage. 

The relationship of mixed infections in urinary infections is not settled. It 
is sometimes possible to find Streptococcus viridans in cultures; the organism 
disappears in a few days and cannot be recultured. 
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DretTaRY Factors AND HEALTH. DR. FREDERICK F. TIspALL, Toronto, Ont. 

(by invitation). 

In making up a satisfactory diet, it is necessary to have: (1) vitamins, (2) 
sufficient value of proteins and (3) minerals of which ten are essentially necessary. 
MacCallum stated that aluminum is the only metal not proved: to be essential. 
The three most common are calcium, iron and iodine, which are all obtainable. 

Our knowledge of vitamins is derived from animal experimentation. Thirty 
per cent of an ordinary cereal diet is devoid of vitamins. Fifty per cent of our 
calories are devoid of vitamins. The mineral content of white flour is low, the 
largest content being in the wheat germ, which contains 10 per cent fat and 
30 per cent protein and is slightly constipating. 

Vitamin A is considered necessary for growth and the development of resistance 
to disease. Vitamin B is found in the largest amounts in brewers’ yeast and the 
wheat germ. Vitamin C is necessary for general good health. Vitamin D is 
provided by from three to four teaspoonsful of cod liver oil daily. 

Slides were shown to demonstrate the effect of the sun’s rays on the phos- 
phorus content of the blood between summer and winter, and also the relation 
of the altitude of the sun to the pressure of ultraviolet rays and the effect of a 
lack of vitamin D on the growth of bones. 

There is not much evidence of the effect of cod liver oil on older children, 
although in certain countries osteomalacia may develop. 

In activated cereals there is only 1 part viosterol to 10,000,000 parts of 
cereal, which makes such a process seem useless. 

Insufficient protein will cause failure to grow, as will also a lack of calcium. 

It is not believed that vitamin A is ordinarily deficient, but vitamins B and D 
should be supplied. 

The five essential foods are: (1) milk, for the protein and calcium; (2) meat, 
for the protein; (3) eggs, for the protein, iron and minerals; (4) vegetables, for 
the minerals and vitamins, and (5) fruits, for the minerals and vitamins. 


DISCUSSION 
Dr. A. E. Park: Shilling has found that enormous quantities of vitamin D 
could be given when the phosphorus content is low. When it is high, less vitamin 
D is necessary. The parathyroids control to some extent the use of vitamin D. 
When herbivorous and other animals are parathyroidectomized, they refuse 
a diet high in phosphorus. 

The rate of growth is dependent to a great degree on the presence or absence 
of infection. 

Dr. A. McCown: Is the new cereal palatable, and where is it to be obtained? 

Dr. J. DurAND: In Berlin, the difference between feeding thirteen years ago 
and feeding today is characterized by the giving of only 1 pint of milk daily at any 
age, with a relative percentage of carbohydrate to fat in the ratio of 2:1. This 
relationship may be considered as probably coincidental with the presence of 
vitamins. 

Dr. C. U. Moore: A considerable effort is being made in our laboratory to 
study the pathologic conditions in animals reared on diets partially deficient in the 
vitamin B complex. I want to add my personal thanks to Dr. Tisdall for his 
concise and timely presentation of this important subject. 

Dr. F. F. Tispatit: This irradiated cereal was used in the Toronto Sick 
Children’s Hospital for one and one-half years, and it is now available in the 
United States as “Mead’s Cereal.” It has a good flavor. 
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THE ANATOMIC SUBSTRATA FOR SOME OF THE COMMONLY SEEN CHANGES 
IN THE X-Ray PICTURES OF THE BONES OF CHILDREN. Dr. A. E. PARK, 
Baltimore (by invitation). 


A study was made of the microscopic sections of the bones of children obtained 
at autopsy. These sections were compared with the x-ray pictures of such bones 
taken before death. A pathologic diagnosis was attempted from the roentgenogram 
and later checked through a study of the bone sections. From this comparative 
anatomicopathologic study, certain changes in the bone were noted, and the following 
conclusions were drawn from their presence: ‘Transverse lines in bone anastomose 
and divide, but form somewhat according to growth. They are produced by a 
cessation of growth. The cartilage may be suddenly stopped in its growth, and the 
trabeculae may settle transversely instead of growing longitudinally. Phosphorus 
produces bands in bone. Cartilage canals sometimes persist in later bone formation. 
Spur formation is a form of growth at the edges of bones. It lies in the peri- 
chondrium and is an early growth of the cartilage. The following signs of 
rickets are seen in bones: (a) cupping, (b) spur formation, although it may at 
times occur in congenital syphilis and in normal bone, (c) fringing, which is 
pathognomonic of rickets and may also occur in congenital syphilis, but is not 
so dense and occurs directly in connection with spurs and (d) stippling. 


DISCUSSION 
Dr. C. L. SmitH: Does a beaded rib always mean rickets? 


Dr. F. F. Trspatyt: Is craniotabes an evidence of rickets? What does it 

mean? 
Dr. C. U. Moore: Does the deposition of calcium shown as transverse lines in 
the long bones follow periods of lack of growth? Since in rats calcium is deposited 
during periods of starvation, I wonder if the transverse lines represent similar 
periods in children. We have often wondered what such lines mean and are 
grateful to Dr. Park for his thorough investigation. I also want to ask whether 
the abnormal thinning out of the cortex of a long bone between its center and 
the epiphysis is a rachitic manifestation? 

Dr. A. E. Park: If a baby is malnourished, the meaning of costochondral 
enlargement is a matter of judgment; it frequently gives an erroneous impression. 
In fact, it is impossible to pass judgment on the basis of enlargement alone. 

Craniotabes is to be regarded as a symptom rather than a complex. It occurs 
in rickets and in rapidly growing premature babies. If softening occurs extensively 
and is extended along the parietal sutures, probably rickets is present. 
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Book Reviews 


Pediatric Nursing. By Bessie Cutler, Elizabeth Pierce and M. Rorinne Bancroft. 
Price, $2.75. Pp. 403, with 23 illustrations. New York: The Macmillan 


Company, 1931. 


“Cutler’s Pediatrics for Nurses” was first published in 1923, and ever since has 
been widely used by graduate and undergraduate students of nursing in several 
countries. 

The original book was written by Bessie Cutler, R.N., former instructor in 
pediatric nursing and supervisor of the pediatric department, University of 
Minnesota, later on the staffs of the Children’s Hospital and Massachusetts Hos- 
pital, Boston, and of the Children’s Hospital, St. Louis. It now appears as 
“Pediatric Nursing,’ having been thoroughly revised and rewritten by Elizabeth 
Pierce, R.N., superintendent of the Children’s Hospital in Cincinnati, and M. 
Rorinne Bancroft, R.N., B.S., director of nursing, Children’s Hospital, Cincinnati. 
The authors acknowledge their indebtedness to many noted physicians, nurses and 
welfare workers for their helpful criticism and suggestions. 

With the thought “of all created things, the loveliest and most divine are 
children,” Cutler, Pierce and Bancroft have affectionately dedicated their book 
to children. 

The volume includes all the advances made in pediatric nursing, and is written 
in a clear, concise, systematic and comprehensive style. It contains a brief history 
of the status of the child and a résumé of the remarkable growth in the care of 
children. In this book, the nurse is thoroughly impressed with the importance 
of understanding the child in relation to its own physical and mental characteristics 
and its parentage and environment. 

There are three main divisions of the book: (1) the well child; (2) the sick 
child, and (3) nursing care of the sick child in the hospital and in the home. 

In the part called “The Well Child,” there is a careful study of the normal 
child and its mental and physical development with its necessary hygiene and 
nutrition. 

Under “The Sick Child” is given a thorough survey of all the diseases of 
childhood, with their causes, symptoms, dangers, characteristics and treatments. 

In part 3 is given a most complete and comprehensive study of all that is 
necessary for the best care of the sick child in both the hospital and the home. 
The necessary equipment for an up-to-date children’s hospital, the successful 
admission of a child to the hospital, the hygiene required, the food, therapeutic 
procedures and the clinical laboratory and clinical research are thoroughly treated. 
Special emphasis is given to infection, immunity, serums and isolation. The con- 
cluding chapters treat of many specific problems in nursing, and the final chapter 
tells of the important place of toys, games and other occupations essential for 
the best environment of the sick child. 

Throughout the book, the personal study and interest in the individual case 
are shown to be essential to the well trained, devoted and conscientious nurse. 

“Pediatric Nursing,” while a master study of its subject, is so simply and 
clearly written that it should be among the most cherished and thoroughly studied 
books of every progressive nurse. While written primarily for the graduate and 
student nurse, it is a most valuable book for every home. 
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Directory of Pediatric Societies 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
Secretary: Prof. G. Scheltema, 14a Peolstraat, Groningen, Holland. 


INTERNATIONAL PEDIATRIC CONGRESS 


President: Dr. George Frederic Still, 28 Queen Anne St., London, W. 1. 
Place: London. Time: 1933. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON DISEASES OF CHILDREN 


Chairman: Dr. Jay I. Durand, 1305, 4th Ave., Seattle. 
Secretary: Dr. Alfred A. Walker, Highland Plaza Apartments, Birmingham, Ala. 
Place: New Orleans. Time: May 9-13, 1932. 


AMERICAN ACADEMY OF PEDIATRICS 


President: Dr. John L. Morse, 319 Longwood Ave., Boston. 
Secretary: Dr. C. G. Grulee, 636 Church St., Evanston, III. 
Place: New Orleans. Time: May 13-14, 1932. 


AMERICAN CHILD HEALTH ASSOCIATION 


President: Hon. Herbert Hoover, Washington, D. C. 
Secretary: Dr. Philip Van Ingen, 125 E. 71st St., New York. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. Howard Childs Carpenter, 1805 Spruce St., Philadelphia. 
Secretary-Treasurer: Dr. Hugh McCulloch, 500 S. Kingshighway, St. Louis. 
Place: Rochester, Minn. Time: May 26-28, 1932. 


ASSOCIATION OF AMERICAN TEACHERS OF THE DISEASES OF CHILDREN 


President: Dr. Ralph M. Tyson, 334 S. 21st St., Philadelphia. 
Secretary: Dr. Oscar Reiss, 1930 Wilshire Blvd., Los Angeles. 
Place: New Orleans. Time: 1932. 


CHILDREN’s HospiTaAL ASSOCIATION OF AMERICA 


President: Dr. Joseph Brennemann, 707 Fullerton Ave., Chicago. 
Secretary-Treasurer: Miss Bena M. Henderson, Milwaukee Children’s Hospital, 
Milwaukee. 


CANADIAN SOCIETY FOR THE STuDY oF DISEASES OF CHILDREN 


President: Dr. G. A. Campbell, 164 Metcalfe St., Ottawa, Ontario. 
Secretary-Treasurer: Dr. L. P. MacHaffie, 162 Clemow Ave., Ottawa, Ontario. 


SECTIONAL 
CENTRAL STATES PEDIATRIC SOCIETY 

President: Dr. A. Graeme Mitchell, 345 McAlpine Ave., Cincinnati. 

Secretary: Dr. A. H. Parmelee, 310 S. Michigan Blvd., Chicago. 
Paciri¢ Prepratric Society 


President: Dr. A. Howard Spohn, 925 West Georgia St., Vancouver, B. C. 
Secretary: Dr. L. Howard Smith, 734 Medical Arts Bldg., Portland, Ore. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 


Chairman: Dr. D. Lesesne Smith, 188 S. Church St., Spartanburg, S. C. 
Secretary: Dr. Ludo von Meysenbug, 3439 Prytania St., New Orleans, La. 
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STATE 
ALABAMA PEDIATRIC SOCIETY 


President: Dr. Thomas J. McElhenney, 1722, 2nd Ave., Bessemer. 
Secretary-Treasurer: Dr. John W. Simpson, 1117 S. 22nd St., Birmingham. 
Place: Mobile. Time: April 20, 1932. 


GEORGIA PEDIATRIC SOCIETY 


President: Dr. Charles E. Boynton, 118 Forrest Ave., N. E., Atlanta. 
Secretary-Treasurer: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N. E., 
Atlanta. 


LouIsIANA STATE PEDIATRIC SOCIETY 


President: Dr. R. T. Lucas, Shreveport, La. 
Secretary-Treasurer: Dr. Suzanne Schaeffer, Chailie Bldg., New Orleans. 


OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. C. E. Bradley, Medical Arts Bldg., Tulsa. 
Secretary: Dr. G. H. Harrison, 1200 N. Walker St., Oklahoma City. 
Place: Tulsa. Time: May 14, 1932. 


SoutH CAROLINA PEDIATRIC SOCIETY 


President: Dr. E. W. Barron, 1512 Marion St., Columbia. 
Secretary-Treasurer: Dr. Julian P. Price, 117 W. Cheves St., Florence. 


Texas PEDIATRIC SOCIETY 


President: Dr. J. H. Park, Jr., 3717 Main St., Houston. 
Secretary-Treasurer: Dr. P. E. Luecke, 4105 Live Oak St., Dallas. 


VIRGINIA PEDIATRIC SOCIETY 


President: Dr. St. Geo. Grinnan, 925 W. Grace St., Richmond. 
Secretary-Treasurer: Dr. J. B. Stone, 2042 Park Ave., Richmond. 


: WEst VIRGINIA STATE MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 
! President: Dr. George M. Lyon, 955 Fourth Ave., Huntington. 
Secretary: Dr. M. F. Petersen, 1013 Quarrier St., Charleston. 
Place: Parkersburg. Time: June 21, 1932. 


LOCAL 
ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 


Chairman: Dr. O. L. Goehle, 15701 Detroit Ave., Lakewood, Ohio. 
Secretary: Dr. W. C. Fargo, 8314 Euclid Ave., Cleveland. 
Place: 2009 Adelbert Road. Time: Four meetings, from September to May. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 


President: Dr. Gladys Boyd, 56 DeLisle St., Toronto. 
Secretary: Dr. Lawrence Murray, 1870 Bloor St., W., Toronto. 


Bronx PEDIATRIC SOCIETY 
f President: Dr. Joseph Golomb, 496 E. 175th St.. New York. 
Secretary: Dr. E. Leonard Benjamin, 2229 Valentine Ave., New York. 
Place: Concourse Plaza, 161st St. and Grand Concourse. Time: Second Wednes- 
day of each month, except June, July, August and September. 


BROOKLYN PEDIATRIC SOCIETY 


President: Dr. Benjamin Kramer, 6 Pierrepont St., Brooklyn. 
Secretary: Dr. Lambert Krahulik, 172 Clinton St., Brooklyn. 
: Place: Kings County Medical Society Bldg. Time: Last Wednesday of each 
: month, except June, July and August. 


DIRECTORY 


CENTRAL NEw YORK PEDIATRIC CLUB 
President: Dr. Frank Vander Bogert, 111 Union St., Schenectady. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Place: Various cities in New York. Time: Fourth Thursday of October, 

January and April. 
CuicaGo PepiaTRic Society 

President: Dr. Henry E. Irish, 432 S. Lincoln St., Chicago. 
Secretary: Dr. Bert I. Beverly, 8 S. Michigan Ave., Chicago. 
Place: City Club. Time: Third Tuesday of each month. 


Datias County PeEpiatTRIc SOCIETY 
President: Dr. Gordon B. McFarland, Medical Arts Bldg., Dallas, Texas. 
Secretary: Dr. Harold T. Nesbit, Medical Arts Bldg., Dallas, Texas. 
Place: Bradford Memorial Hospital. Time: 1 p. m., first and third Saturdays 
of each month. 
DETROIT PEDIATRIC SOCIETY 
President: Dr. Charles S. Wilson, 10 Peterboro St., Detroit. 
Secretary: Dr. Joseph A. Johnston, Henry Ford Hospital, Detroit. 
Place: Children’s Hospital of Michigan. Time: No fixed date; approximately 
once a month. 


Futton County Mepicat Society, Pepratric SEcTION (ATLANTA, Ga.) 
Chairman: Dr. James A. Wood, Medical Arts. Bldg., Atlanta. 
Secretary: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N.E., Atlanta. 
Place: Academy of Medicine, 32 Howard St. Time: Second Thursday of each 
month from October to April, 8 p. m. 


Kansas City (Mo.) Pepriatric Society 
President: Dr. Caldwell B. Summers, 300 Argyle Bldg., Kansas City, Mo. 
Secretary-Treasurer: Dr. Edwin Henry Schorer, 822 Rialto Bldg., Kansas 
City, Mo. 
Place: Library, Jackson County Medical Society. 


PEDIATRIC SOCIETY 
President: Dr. Kinsey M. Buck, 1024 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. R. B. McCormick, 1074 Madison Ave., Memphis, Tenn. 
Place: Memphis General Hospital. Time: Second Tuesday of each month. 


MILWAUKEE PeEp1IaTRIC SOCIETY 
President: Dr. H. O. McMahon, 84 E. Wisconsin Ave., Milwaukee. 
Secretary: Dr. F. R. Janney, 2018 E. North Ave., Milwaukee. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month, 
beginning with February. 


NEBRASKA PEDIATRIC SOCIETY 
President: Dr. H. B. Hamilton, 434 Aquila Court Bldg., Omaha. 
Secretary: Dr. George L. Clark, 1817 Vinton St., Omaha. 
Place: As announced by committee. Time: Second Thursday of each month from 
October to June, inclusive, 6 p. m. 


New ENGLAND PEDIATRIC SOcIETY 
President: Dr. Elmer W. Barron, 520 Commonwealth Ave., Boston. 
Secretary: Dr. Gerald Hoeffel, 319 Longwood Ave., Boston. 
Place. Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. . 
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New YorK ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 


Chairman: Dr. Herbert B. Wilcox, 39 E. 75th St., New York. 

Secretary: Dr. John P. Caffey, 310 Riverside Drive, New York. 

Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thurs- 
day of each month from October to May, inclusive, 8:30 p. m. 


NORTHERN CALIFORNIA PEDIATRIC SOCIETY 
President: Dr. Edward B. Shaw, 384 Post St., San Francisco. 
Secretary-Treasurer: Dr. Lloyd Hardgrave, 384 Post St., San Francisco. 
Place: Various teaching schools. Time: Monthly. 


NORTHWESTERN PEDIATRIC SOCIETY 
President: Dr. E. S. Platou, Medical Arts Bldg., Minneapolis. 
Secretary: Dr. F. G. Hedenstrom, 625 Lowry Bldg., St. Paul. 

PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. John P. Scott, 2040 Pine St., Philadelphia. 


Secretary: Dr. John D. Donnelly, 115 Bryn Mawr Ave., Bala, Pa. 
Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 


month from October to June, inclusive. 
PITTSBURGH PEDIATRIC SOCIETY 
President: Dr. David H. Boyd, 200, 9th St., Pittsburgh. 


Secretary: Dr. Theodore O. Elterich, 724 Highland Bldg., Pittsburgh. 
Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate months 


from October to April, inclusive. 
RICHMOND PEDIATRIC SOCIETY 
President: Dr. Henry S. Stern, 807 W. Franklin St., Richmond, Va. 
Secretary-Treasurer: Dr. W. C. Chapin, 922 Floyd Ave., Richmond, Va. 
Place: Westmoreland Club, 601 E. Grace St. Time: First Thursday of each 
month (other than during the summer). 
ROCHESTER PEDIATRIC SOCIETY 
President: Dr. S. W. Clausen, Strong Memorial Hospital, Rochester, N. Y. 


Secretary: Dr. F. W. Bush, 221 S. Goodman St., Rochester, N. Y. 
Place: Arranged by program committee. Time: First Friday of each month 


from October to May. 
Rocky MounTAIN Pepratric SOcIETYy 
President: Dr. Wilford W. Barber, 227, 16th St., Denver. 


Secretary: Dr. John A. Schoonover, 1616 Tremont PIl., Denver. 
Place: Children’s Hospital, Denver. Time: Third Saturday of each month from 


September to May, inclusive, 2:30 p. m. 
St. Pepratric SOCIETY 
President: Dr. Gustave Lippmann, 3720 Washington Blvd., St. Louis. 
Secretary-Treasurer: Dr. Katherine Bain, 3720 Washington Blvd., St. Louis. 
Place: St. Louis Medical Society. Time: Third Friday of every month. 
SEATTLE PEDIATRIC SOCIETY 


President: Dr. Herbert E. Coe, 509 Olive St., Seattle. 

Secretary: Dr. Raymond H. Somers, 1305, 4th Ave., Seattle. 

Place: College Club. Time: Third Friday of each month, 7 p. m. 
SOUTHWFSTERN PEDIATRIC SOCIETY 


President: Dr. William M. Happ, 523 W. 6th St., Los Angeles. 
Secretary: Dr. Jeanette Harrison, 1136 W. 6th St., Los Angeles. 
Place: University Club of Los Angeles. Time: First Wednesday in January, 


March, May, September and November. « 
UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 


President: Dr. E. P. Russell, Berwyn, IIl. 
Secretary: Dr. John P. Parsons, 320 S. Division St., Ann Arbor, Mich. 
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The asterisk (*) preceding the page number 
indicates an original article. Subject entries 
are made for all articles. Author entries are 
made for original articles, correspondence and 
society. transactions. Biographies, Book Re- 
views, Obituaries and Society Transactions are 
indexed under these headings in their alpha- 
betical order under the letters B, O and §S, 
respectively. 


Abnormalities and Deformities: See also Mon- 
sters; Twins; and under names of diseases, 
organs and regions 

absence of right fibula and other congenital 
deformities, 149 

acrocephalosyndactylia (Apert), 1218 

case of rare congenital deformities, 422 

congenital constriction on leg and arm, 175 

congenital deformities with stippled epiphyses 
and congenital cataract, 652 

hereditary ectodermal dysplasia, *1401 

malformations with diabetes mellitus, 166 

ne skeletal deformity; achondroplasia, 
49 


role of delivery trauma as a cause of ortho- 
pedic deformities, 462 
variations in form of human body, 1209 
Abramson, H.: Hereditary ectodermal dysplasia, 
*1401 
Abscess: See under names of organs and re- 


gions 
Abt, A. F.: Mononuclear erythrophagocytosis in 
lood of a new-born infant, *1364 
Abt, I. A.: American Academy of Pediatrics, 
aims and scope, *874 
Fetal peritonitis, 689 
Acetonemia: See Blood, acetone in 


Achondroplasia, peculiar skeletal deformity, 496 . 


Acid, lactic, estimation of lactic acid in blood, 


145 

lactic, method for determination of lactic acid 
in spinal fluid, 450 

Acid-Base Equilibrium, disturbances in, 415 

meaning of organic acids in urine with vege- 
table and animal foods, 418 

studies on metabolism in circulatory shock, 
469 


variations in some dermatoses, 681 
Acidosis, chronic, secondary to ureteral trans- 
plantation, *366 
Acrocephalosyndactylia (Apert), 1218 
Acrodynia in infants, 1253 
Actinomycosis, in childhood, *279 
primary, of lungs, 662 
Adenoids, disturbances of handwriting in sub- 
jects with adenoid vegetations, 453 : 
evaluation of results of tonsillectomy and 
adenoidotomy, *9 
Adiposogenital syndrome with congenital syph- 
ilis, 1473 
Adolescence, case of macrogenital precocity, 439 
physical analysis in adolescent problem, 690 
physical development in puberty, 1484 
Adrenals: See Suprarenals 
Aerophagia in child, 666 
African children, international conference on, 


688 
Agglutinins, degree of sensitivity of blood cor- 
puscles to iso-agglutination, 1453 
Agranulocytosis, study of, 913 
Albuminuria, functional, of school children, 445 
Alcoholism in infancy: investigation in elemen- 
tary schools of Bari, Italy, 466 
Aldrich, C. A.: Hypoglycemia in infants; pre- 
liminary report on babies with symptoms ref - 
erable to autonomic nervous system, 694 
Alimentary Fever: See under Gastro-Intestinal 
Tract 


INDEX TO VOLUME 42 


Alkali therapy, 693 
Amblyopia: See under Blindness 
American Academy of Pediatrics, 
scope, *874, 938 
Academy of Pediatrics, first meeting, 938 
Amide nitrogen of blood, *1100 } 
Amniotic sac contents in lungs of infants, *1372 
naphylaxis and Allergy: ergy 
gy: abdominal allergy in 
allergic migraine, *1126 
allergy and eosinophilia, 163 
allergy and high blood pressure, 1475 
deformity of face caused by nasal allergy, 


and 


aims 


elimination diets for diagnosis 
of food allergy, 1214 
of reactions in allergy, 17% 
my, topographic anatomi 7 
child’s body, 1261 
Anderson, A. F.: Occurrence and significance of 
of antigenic protein, 699 
erson, E. D.: Undulan yer ; K 
“eae. iene t fever; report of 3 
Anemia, 487 
behavior of fibrin in, 162 
cardiovascular changes in, 444 
iron and copper in treatment of, 1235 
mechanism of, 719 
of newborn, 151 
of newborn, congenital, necropsy and review 
pathologic picture of ane “aus y goat’s 
milk. 1298 mia caused by goat’s 
splenic, bone changes in, 710 
splenic, | splenectomy as only treatment in 
enic, syndrome o 4 ’s 
anti’s and Hodgkin’: 
Anencephaly: See Monsters 
Anesthesia, ether, complete mindlessness (low- 
est degree of idiocy) and cerebral (cor- 
tical) diplegia, after status convulsivus as- 
sociated with, 1243 
use of Drinker respirator in general anes- 
thesia and in treatment of convulsant poi- 
soning, 484 
Angina, Vincent’s, hexylresorcinol in, 929 
Anhydremia, relation between anorexia, anhy- 
dremia, and gastric atony in dogs deprived 
of water, 891 
Aniline poisoning in newborn, 
cases, 150 
Ankylosis, congenital, of both elbows, heredi- 
tary and symmetrical, 1217 
Anomalies: See Abnormalities and Deformities; 
and under names of organs and regions 
Anophthalmos: See Eye, absence of 
Anorexia: See under Appetite 
Antigen, enteral absorption of antigen and ap- 
parent failure of antigen secretion in hu- 
man milk, 1454 
Aorta, lipoid deposits in aortas of infants, 1212 
Aplasia moniliformis, 682 
Appendicitis, acute, in infant, 179 
in children, 1479, 1480 
in school boy, 177 
roentgen diagnosis, 180 
with reference to hematology, 1255 
Appetite, child with anorexia, 145 
loss of weight and capricious appetite: evalu- 
ation of gastric analyses and examination 
of stools in series of cases when no other 
pathologic condition has been found, *767 
my child won't eat, 181 
physiology of vitamins; observations of effect 
of administration of antineuritic and heat 
stable factors on anorexia characteristic of 
lack of vitamin B complex, 895 


report of 13 


i 
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Appetite—Continued 
relation between anorexia, anhydremia, and 
— atony in dogs deprived of water, 
89 
studies in physiology of vitamins; effect of 
administration of large amounts of water 
on time required for development of ano- 
rexia characteristic of deficiency of vitamin 
B complex, 140 
symptom complex: anorexia, gastric retention, 
mucous gastritis, intestinal stasis, 712 
Apples, vitamin C content of conserved apples 
and apples stored in a refrigerating house 
during winter, 420 
Aqueduct of Sylvius: See under Brain 
Arachnodactylia: See under Fingers 
Arm, congenital constriction on leg and arm, 
175 
Arsenic, encephalitis due to, 1486 
Arsphenamine, appraisal of newest arsphena- 
mine synthetic, bismarsen, in treatment for 
syphilis, 906 
arsenic content of human placenta following 
arsphenamine therapy, 421 
Arteriosclerosis, experimental, in rat, 141 
Artery, hyaloid artery and canal of Cloquet, 
persistence of, 673 
roentgenography of arteries and veins in liv- 
ing, 465 
Arthritis, chronic infantile polyarthritis and 
Still’s disease, 665 
deformans, chronic infantile polyarthritis and 
Still’s disease, 665 
enterococcic polyarthritis, septic, 1239 
rheumatoid, 494 
Arthus phenomenon in a syphilitic child, 659 
Ascariasis, surgical aspects of, 683 
Asthenia, myasthenia and ptosis intestini in 
asthenic constitution, 914 
Asthma and acute massive atelectasis, *590 
bronchial, and vegetative nervous system, 163 
hypochlorhydria of, 1473 
infantile, and associated disorders; pruritus 
and hepatic insufficiency, 162 
treatment of patients with asthma, bronchor- 
rhea, tracheobronchial adenopathy and de- 
bilitated states with antialpha vaccine of 
Ferran, 443 
Ataxia of cerebellar type following diphtheria, 
1466 


Atelectasis: See Lung collapse 

Athrepsia: See under Nutrition 

Atrophodermia vermiculata, 
knowledge of, 682 

Atrophy, muscular, progressive of spinal origin, 
67 


contribution to 


Atropine, action of atropine and epinephrine on 
gastric tonus and hypermotility induced by 
insulin hypoglycemia, 891 

Avitaminosis: See Deficiency Diseases 


BCG: See under Tuberculosis 
Bachmann, H. A.: Meningitis in infant 14 days 
old, 1270 
Bacillus: See Bacteria 
Bacteremia, endemic purpuric meningococcus 
bacteremia in early life: diagnostic value 
of smears from purpuric lesions, *1053 
Bacteria: See also Diphtheria, bacilli; Dysen- 
tery bacilli; Tubercle Bacilli; etc. 
coli vaccine, treatment for alimentary intoxi- 
cation with, 416 
isolation of Brucella 
fetus, 422 
Bacteriophage, for diagnosis of typhoid fever, 
430 


abortus from human 


treatment of staphylococcic infections of skin 


by, 9 
Bakewell, B.: Effect of sodium citrate on loss 
of weight in new-born, *1079 
Balyeat, R. M.: Allergic migraine, *1126 
Banana in infant feeding, 643 
Banti’s Disease: See Anemia, splenic 


Bardeen, C. R.: Changes in body form and 
indexes, 200 
Barenberg, L. H.: Human blood in protection 


against mumps, *1109 


VOLUME #2 


Barlow’s Disease: See Scurvy 
Bates, W.: Hernias, 1263 
Baths and health resorts from a social service 
aspect, 1260 
Behavior problem, 1243 
problems, and pediatrician, 462 
problems, principles in treatment of, 919 
problems, quantitative study in relation to 
family constellation, 686 
Bell, B. T.: Use of Drinker respirator in general 
anesthesia and in treatment of convulsant 
poisoning, 484 
Beriberi, relationship between avitaminosis of 
beriberi and tetany, 646 
Bernhard, A.: Amide nitrogen of blood in chil- 
dren, *1100 
Bile ducts, congenital obliteration of larger 
ducts, 1461 
duct, idiopathic common bile duct cyst, case 
of, 1256 
Billard, Charles-Michel, *1424 
Binder, I.: Hemorrhagic nephritis, a complica- 
tion of measles, 1263 


BIOGRAPHIES: 

Billard, Charles-Michel, *1424 

Brouzet? —1772, *133 

Buchan, William, M.D., 1729-1805, *403 

Carbon, Damian, *1446 : 

Moss, William, ?-1802, *886 

Smith, Hugh, *1198 

Vaughan, John, *1198 

Ziickert, Johann Friedric, 1737-1778, *637 
Birth rate, falling, 934 

Trauma: ‘See under New-Born Infant 
Bismarsen, appraisal of, in treatment for syph- 

ilis, 906 

_——— conditions affecting clinical excretion, 


Blatt, M. L.: Amyotonia congenita, 487 

Blauner, S. A.: Epidemic of measles; attempted 
prophylaxis with whole blood, *803 

Blessing, R.: Carbon dioxide resuscitation of 
new-born, 1269 


offers course in teaching of, 


Blindness, quinine amblyopia with unusual 
ophthalmoscopic picture, 672 

Bliss, A. R., Jr.: Viosterol and cod liver oil; 
comparative observations, *52 

Bloch, C. E.: Effects of deficiency in vitamins 
af caries of teeth and vitamins, 


Blood: See also Erythrocytes; Leukocytes 

acetone, olive oil in diet of acetonemic in- 
fants, 414 

acetone, periodic vomiting with, 415 

acetone, vomiting of acetonemia, 898 

action of ultraviolet light on, 464 

amide nitrogen of, *1100 

carotinemia and resistance to infection, 698 

change of fat content of blood in animals fed 
with vitamin-poor food, 894 

changes in water content of blood during 
course of edema of renal type in 7 chil- 
dren, 725 

— content in scarlet fever or diphtheria, 
65 

cholesterol exchange in lipoid nephrosis, 440 

circulation ; circulatory adjustments following 
birth, 203, 1209 

coagulation, comparative study of inorganic 
calcium salts in, 411 

disturbance of phosphate metabolism in 
rickets; blood and organ phosphatases, 420 

experimental studies in eczema; studies of 
potassium, total and diffusible calcium 
ratios in blood of patients with diseases of 
skin, 456 

group, determination of paternity by, 1209 

hematogenous hyperbilirubinemia and hemato- 
hepatogenous icterus neonatorum, 1221 

investigations concerning degree of sensitivity 
of blood corpuscles to iso-agglutinins, 1453 

lactic acid in, estimation of, 1452 
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Blood—Continued 
ew in epilepsy, significance of changes in, 


modification of neutrophilic index of Arneth 
resulting from application of ultraviolet and 
direct sun rays, 1453 
mononuclear erythrophagocytosis in blood of 
a new-born infant, *1364 
organic acids in blood of children ill with 
diphtheria and scarlet fever, 905 
periodic variations in growth, standard me- 
tabolism and oxygen capacity of blood, 1213 
phospholipids in, *1134 
phosphorus, total calcium and diffusible cat- 
cium content of blood sera of lepers and 
their relation to bone changes, 660 
plasma, colloidal condition in healthy and in 
diseased children, 140 
plasma of child, proportion of combined water 
in, 1212 
plasma proteins and edema: their relation- 
ship in a group of children presenting 
nephrotic syndrome, *314 
platelet, clinical significance, 1211 
pressure, high, and allergy, 1475 
pressure, high; so-called idiopathic hyper- 
trophy of heart and essential hypertonia 
in childhood, 917 
pressure in boys and girls before and after 
puberty, its relation to growth and to 
maturity, *1281 
pressure in normal children, 159 
sedimentation; technic and value of blood 
corpuscle sedimentation reaction in pediatric 
practice, 914 
stream infections, prognosis of, 1235 
studies on metabolism in circulatory shock; 
regulation of blood sugar and effect of 
insulin, 469 
sugar, hypoglycemia in infants: preliminary 
report on babies with symptoms referable 
to autonomic nervous system, 694 
sugar, regulation of carbohydrate metabolism ; 
influence of electrolytes on blood sugar, 144 
transfusion in treatment for acute intestinal 
intoxication and infection in infancy, 443 
transfusions in children, 686 
Turck’s irritative cells in blood of children 
in certain infectious diseases, 1467 
Bloor, W. R.: Possible significance of changes 
in blood lipids in epilepsy, 720 
Body height: See under Height 
types of body build and their relations to 
special aptitudes and capacities, 934 
variations in form of, 1209 
Weight: See under Weight 
Bogin, M.: Encephalography, *526 
Bones, anatomic substrata for some of com- 
monly seen changes in x-ray pictures of 
bones of children, 1491 
changes in Gaucher’s disease, 710 
cystie tuberculosis of, *102 
diseases and hyperthyroidism, 691 
fragilitas ossium with blue sclerotics, 478 
fragility, treatment by preparation of thymus 
gland, 912 
growth; osteogenesis imperfecta, 
dysplasia), 1236 
hyperparathyroidism and similar diseases of, 
691 


(periosteal 


marrow, new researches on _ antirachitic 
action: influence of ultraviolet rays, 415 

phosphorus, total calcium and_ diffusible 
calcium content of blood sera of lepers and 
their relation to bone changes, 660 

tuberculosis, accidents and renal complications 
occurring in, 1229 

tuberculosis; case of pulmonary and osseous 
tuberculosis, 435 

tumors, 178 


Boox Reviews: 
Alimentos del lactante; V. Escardo y Anaya, 
258 
Allergie des Lebensalters die bésartigen 
Geschwiilste ; C. Pirquet, 1275 
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Boox Reviews—Continued 
Clinical Allergy, Particularly Asthma and 
Hay Fever; F. M. Rockeman, 257 
Communicable Disease Control. Report of 
Committee on Communicable Disease Con- 
trol of the White House Conference on 
Child Health and Protection, 960 


Crippled Children (Their Treatment and 


Orthopaedic Nursing) ; E. D. McBride, 257 
Diagnosis in Joint Disease; N. 

R. K. Ghormley, 961 
der Kinderkrankheiten; E. Feer, 


Allison and 


Grundlagen der orthodiagraphischen Herz- 
grossen- und Thorax-breitenbeurteilung im 
Kindesalter; 0. Kirsch, 960 

Handbuch der Kinderheilkunde; M. V. 
Pfaundler and A. Schlossmann, 498 

Hygiéne sociale de l’enfance; G. Banu, 961 

Infant Welfare Movement in Eighteenth 
Century; E. Caulfield, 730 

Invagination intestinale aigué du nourrisson; 
F. d’Allaines and J. Armingeat, 730 

Lactobacillus Acidophilus; W. D. Frost and 
H. Hankinson, 1276 

Nineteenth Annual Report, United Fruit 
Company, Medical Department, 1930, 962 

Noguchi; G. Eckstein, 256 

Nutritive Allergie in der Pathogenese innerer 
Erkrankungen als nihrschaden Erwach- 
sener; C. Funck, 256 

Order of Birth, Parent-Age and Intelligence; 
L. L. Thurstone and R. L. Jenkins, 257 

Pediatric Nursing; B. Cutler, E. Pierce and 
M. R. Bancroft, 1492 

Poliomyélite; P. Duhem, 961 

Premiurs jours du nouveaur-ne’; M. Metsger 
and A. Heraux, 962 

Rhachitis in ihren itiologischen, biochem- 
ischen, pathogenetischen, pathologisch- 
anatomischen und klinischen Beziehungen ; 
J. Marek and O. Wellmann, 498 

Skrofuloese augenentzuendung; A. 
1275 

University of Iowa, Studies in Medicine; J. 
T. McClintock, 962 


“Bosa,” a Bulgarian drink, 899 
Bowman, J. E.: Late respiratory failure of 
immature infants treated successfully in 
Drinker respirator, *1075 
Offspring of eclamptic and 
mothers, 190 
Boyd, J. D.: Chronic acidosis secondary to 
ureteral transplantation, *366 
Mineral metabolism in late rickets, *88 
Size of thymus and its x-ray shadow in 
relation to physiologic disturbances and 
routine treatment, 205 
Brain: See also Cerebellum 
abscess, pathology and etiology of, 1477 
congenital cysts of cavum septi pellucidi and 
cavum vergae, 168 
diffuse progressive 
matter, 668 
encephalography in children, *526 
hemorrhage. after-results of 2 cases, 1485 
intracranial tumour, 921 
obstruction of aqueduct of Sylvius, 1241 
otogenous abscesses, 678, 92 
— and its relation to mental deficiency, 
1 


Siegrist, 


pre-eclamptic 


degeneration of gray 


tumor: epileptic crises with cerebral tumor, 
probably angiomatous, 449 
tumors, radium in, 1243 
xanthoma: multiple, congenital subependymal 
xanthoma, 923 
Bran in scurv¥producing diet, 644 
Breast Feeding: See Infant Feeding 
Brennemann, J.: Infant ward, 713 
Menace of psychiatry, *376 
Bridgeman, M. L.: Persistent ductus omphalo- 
mesentericus with secondary ileosigmoidos- 
tomy and terminal peritonitis, *602 
es R. S.: Roentgen diagnosis of rickets, 


INDEX TO 


Bronchiectasis revealed in course of acute pul- 
monary disease, 160 

Bronchopneumonia, 916 

and hemoptysis, 496 

Bronchorrhea, treatment with antialpha vaccine 
of Ferran, 443 

Bronchus, mediastinal cyst causing obstruction 
of, 1233 

Bronfenbrenner, A. N.: 
pathogenetic entity, *83 

Brown, A.: Seasonal variation in antirachitic 
effect of sunshine, *1144 

Brown, M.: Human milk studies; chemical 
analysis of milk representative of entire 
first and last halves of nursing period, *569 

Brucella abortus: See under Bacteria 

Brugsch, reaction, 443 

Buphthalmos: See Hydropbthalmos 

Burhman, W. L.: Hearts of new-born infants ; 
preliminary report on examination of, 490, 


49 
Burns, effects (Mechanism of water exchange), 
6 


scalds of respiratory tract and circulatory and 
renal disorders resulting, 1255 
Bursitis, suppurative, and varicella, 426 
Butler, A. M., Jr.: Character of electrolyte loss 
in diarrheal disease, 691 
Butler, C.: Mumps associated with meningitis, 
1271 


Butter-fat, fat soluble vitamins; butter-fat; 
its antirachitic properties and its artificial 
activation, 413 

Buttermilk, preparation in hospital, 144 


Cachexia, Simmond’s hypophyseal cachexia, 917 

Caffey, Endemic purpuric meningococcus 
bacteremia; diagnostic value of smears 
from purpuric lesions, *1053 

Calcinosis in new-born infant, 1267 

Calcium, action on vegetative nervous system, 
147 


and phosphorus as factors in development, 
73 


‘ 

and phosphorus metabolism of infants re- 
ceiving undiluted milk, *1090 

and phosphorus metabolism of normal and 
rachitic infants, 648 

comparative study of inorganic calcium salts 
in coagulation, 411 

effect of daily subcutaneous injections of 
calcium gluconate on _ thyroparathyroid- 
ectomized dogs, 1452 

effect of long continued parathyroid adminis- 
tration upon body calcium and phosphorus, 
892 


effect of vitamin D and parathyroid hormone 

_ on storage of, 642 

growth in height and weight, and retention 
of nitrogen, calcium and phosphorus during 
recovery from severe malnutrition, *774 

in urine and Feer’s disease, 1253 

influence of bulk in diet upon fecal calcium 
and phosphorus, 892 

metabolism: relative fecal outgo of calcium 
in full-grown rats fed on synthetic diet, 
894 


9 
nature of solutions of calcium and phosphorus 
in chyme, 651 
significance of parathyroid hormone 
regulation of calcium economy, 893 
significance of retention ratio of calcium: 
phosphorus, *749 
therapy in childhood, 1260 
Calvin, J. K.: Cirrhosis of liver, 489 
Plasma proteins and edema; their relationship 
in group of children presefiting nephrotic 
syndrome, *314 
Canal of Cloquet, persistence of hyaloid artery 
and, 673 
Cancer of vagina, 1482 
malignant neoplasms caused by ultraviolet 
irradiation of white mice, 1454 
Cannon, I. M.: Social service work, 239 
Capper, A.: Lipodystrophia progressiva, 483 


for 
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Carbohydrate, digestion of carbohydrate in in- 
fants; physiology of digestion of milk 
sugar, 900 

metabolism disturbances, in 
tonsillar diseases, 174, 930 

metabolism ; influence of electrolytes on blood 
sugar, 144 

Carbon dioxide resuscitation of new-born, 1269 

Carder, E. D.: Celiac disease, 1487 

Cardiospasm: See Stomach, cardiospasm 

Cardiovascular changes in severe anemia, 444 

Caries, Dental: See under Teeth 

Carlson, A. J.: Physiologic considerations in 
growth and development, 202 

Carnett, J. B.: Correction of poor body 
mechanics, 229 

Carotinemia: See under Blood 

Cartilages, ossification of costal cartilages: their 
relation to habitus and disease, *663 

Cataract, celiac disease and double cataract 
following acute nephritis, 1488 

congenital deformities with stippled epiphyses 
and congenital cataract, 652 

family affected with keratoconus and anterior 
polar cataract, 672 

hereditary and familiar cataract (nummulary 
cataract, posterior cortico-nuclear), 926 

Celiac Disease, 910, 1487 ; 

cataract following acute nephritis, 

Cereals, biological value of some cereal proteins 

as determined on rats, 1214 
nutritive value of cereal breakfast foods; 
response. of human stomach, 1214 
Cerebellum, 669 
cyst; result after operation, 448 

Cerebrospinal Fever: See Meningitis 

Cerebrospinal Fluid, clinical value of chloride 
estimations in, 922 

cytology in poliomyelitis, graphic study, *1117 

diphtheria bacilli in, 1468 

electrical conductibility in 
pathologic conditions, 1245 

in disease of Heine-Medin, 671 

influence of ultraviolet rays on, 468 

inorganic constituents, calcium and magne- 
sium, 1211 

lactic acid in spinal fluid and its clinical 
significance, 450 

Cerebrum: See Brain 

Character education, physical basis of, 1483 

Chest: See Therax 

Chickenpox and suppurative bursitis, 426 

herpes zoster with varicella, 931 
Child Guidance Clinic, organized in Washing- 
ton, D. C., 136 
health conference in Chicago, 641 
health conference in Iowa, 409 
problem child, 182 
= activities of Polish eugenic society, 


course of 


normal and 


welfare, American International Institute for 
Protection of Children, 186 

welfare board, proposed consultative work by 
child welfare board of Stockholm, 465 

welfare, international conference on African 
children, 1931, 688 

welfare, Michigan appoints advisory com- 
mission to coordinate child welfare work, 


welfare, school for future mothers, 1256 

welfare, social service division of juvenile 
courts in Germany, 182 

welfare, subordinating legal compulsion to 
social reeducation, 183 

welfare, supervision of health in young, 688 

Children, diseases of, in 1930, 183 

diseases; pediatric reflections, 687 

Fund of Michigan, grants by, 136 

irradiation of school children, 687 

measurements, interpretation of, 210 

measuring subcutaneous tissue, 211 

nervous and mental disabilities, problems in 
child development, 687 


| 
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Children—Continued 
nervous, factors to be dealt with in, 169 
scientific study of child as a foundation for 
public instruction, 1258 
utilization of hereditary endowment, 215 
Chloropenia, uremia with, 441 
Cholecystitis: See Gallbladder, inflammation 
Cholelithiasis: See Gallbladder calculi 
Cholera infantum, 1467 
Cholesterol, value of ultraviolet rays, cholesterol 
and irradiated oil on growth and as cal- 
clum-phosphorus fixative agents, 647 
Chondrodysplasia, hereditary deforming, 1460 
Chondrodystrophia: See Achondroplasia 
Chorea, syphilitic, 435 
Christie, A.: Meckel’s diverticulum; pathologic 
study of 63 cases, *544 
Chvostek’s sign in childhood, 1247 


Chyme, nature of solutions of calcium and 


phosphorus in, 651 
bene? Puncture, changes in metabolism after, 
1 


circulatory changes occurring in, 1244 
Clausen, S. W.: Carotinemia and resistance 
to infection, 698 
Clifford, . H.: Hemophilia; 

protein sensitization, *1331 
Clubfoot: See Foot, deformity 
Cod Liver Oil, action of cod liver oil and irra- 

diated ergosterol on experimental rickets, 
5 


treatment by 


action of cod liver oil and irradiated prepa- 
rations in rickets, 148 

and tomato juice in treatment for intestinal 
tuberculosis, 1227 

and viosterol, comparative observations, *52 

antirachitic action of cod liver oil and irra- 
diated ergosterol in 
and thymectomized rats, 

presence of vitamin A in aatine oil as 
shown by color test, 1454 

and irradiated 


vitamin D of cod liver oil 
ergosterol, 1455 
Cohen, S.: Some otorhinologic observations in 
infancy and childhood, 1265 
Colitoxin, 164 
dilatation (Hirschsprung’s disease), 159, 
164 
dilatation, pathogenesis and end-results, 1238 
dilatation, sympathectomy for, 684 
dilatation treated by rectal tube, 439 
polyposis, *69 
treatment of spasmodic croup based upon 
clinical findings in, 1235 
analogy of black colostrum to 
melanhidrosis, with remarks on coloured 
milk and coloured sweat, 143 
Communicable Diseases: See Infectious Dis- 
eases 
Conjunctiva, histogenesis of — pigmentosus 
of conjunctiva and lids, 
Convalescents, care of, 240 
foster homes for, 242 
Convulsions, complete mindlessness and cerebral 
diplegia after status convulsivus associated 
with ether anesthesia, 1243 
convulsive seizures; their production and 
control, 166 
Cooke, J. V.: Clinical method for study of pro- 
teolytic leukocytic enzyme in leukemia, 696 
Cooley, T. B.: American Academy of Pediatrics, 
its purpose and scope, 938 
Hyperparathyroidism and similar diseases of 
bone, 691 
Cooper, M. L.: Cause of poliomyelitis, 702 
ee in fetal livers of vertebrates, 
1 


Colostrum, 


Corneae, congenital opacity of both corneae 
with slight buphthalmos, 1249 
family affected with keratoconus and anterior 
polar cataract, 672 
ulcers, interstitial keratitis in hereditary 
syphilis with, 1229 
—— luteum extract in diabetes insipidus, 
44 


VOLUME #42 


Correction to article by Drs. Seham, Shapiro 
and Hilbert on Early Diagnosis of Rheu- 
matic Heart Disease, 1208 

to “Preparation of a Solution of Sodium 
Bicarbonate and Sodium Chloride for 
Hypodermolysis,” by Cunningham and 
Darrow, 41: 1349, 1931, 138 

to “Tuberculosis in Infants and Children,” by 
Hamil, 41: 1023, 1931, 138 

Cough, roentgenotherapy for spasmodic cough 
and its effect on blood picture, 1240 

Cox, W. M., Jr.: Fat of breast milk; its com- 
position, origin and imitations, 726 

Coxa vara, adolescent type of, 460 

Craig, H. R.: Thomas Phaer: 
Chyldren, 470 

Crane, M.: Peculiar 
achondroplasia, 496 

Craniopharyngeal pouch tumors, 1479 

Cranium, clinical determination of intracranial 
trauma in new-born, 1222 

congenital and early softness of, 1474 

diagnostic importance of some csenial signs, 
especially auscultation of transmitted re- 
sonance of percussion, 450 

exophthalmos associated with diabetes in- 
— and large defects in bones of skull, 


Boke of 


skeletal deformity: 


hypophyseal geographic, 1240 
intracranial hemorrhage, 2 cases, 1485 
Cretinism, 486 
in a girl aged 14 years and a child aged 2 
years, 439 
Crime, moving pictures and juvenile crime, 182 
Crippled children, appropriation for, in Mis- 
souri, 409 
Crothers, B.: Education of patients with 
cerebral palsy ; demonstration of encephalo- 
grams and motion pictures, 188 
Psychiatric intelligence, 220 
Croup, treatment of spasmodic croup based 
upon clinical findings in colon, 1235 
Crouzon’s disease, new case of, 926 
Crumrine, R. M.: Coronary thrombosis in in- 
fant aged 4 months, *107 
Crystalline Lens: See Lens, Crystalline 
Curtin, V. T.: Fragilitas ossium with blue 
sclerotics, 478 
Curtis, E. J.: Prematurity, 1485 
Cutts, R. E.: Actinomycosis, *279 
Cyst, cerebellar; result after operation, 448 
congenital anophthalmos with orbitopalpebral 
cyst, 1248 
congenital cerebral cysts of cavum septi 
pellucidi and cavum vergae, 168 
congenital cystic lung, case report, 1216 
— causing obstruction of bronchus, 


= lymph cysts of neck, radium in, 


strangulated ovarian cyst, 180 
thyroglossal duct, 2 unusual cases, 444 
Czerny, Adalbert, retirement of, 1207 


Davenport, C. B.: Spurts and rests of growth, 
pertaining particularly to second decade, 208 
Davies, J. R.: Infantilism, 1487 
Deaf-mutes, statistical report on cause of deaf- 
mutism in Vymola institute in Prague, 680 
“oS space analyzer for examination of, 


Deafness, detection and measurement of deafness 
in school children by means of gramo- 
phone audiometer, 173 

speech of deaf children, 174 
treatment of deaf infant, 678 

Deficiency Diseases: See also under Nutrition; 

Vitamins 

avitaminosis, 645, 895 

experimental and histologic contributions in 
experimental picture of avitaminosis D and 
A in young animals, 416 


= 
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Deficiency Diseases—Continued 
nerve degenerations resulting from avitam- 
inosis A, 644 
of eye due to lack of vitamin A in a military 
camp north of Peiping, 673 
relation between avitaminosis of beriberi and 
tetany, 646 
Deformities: See Abnormalities and Deformi- 
ties; and under names of diseases, organs 
and regions 
Dehydration, acid-base status in dehydration 
accompanying diarrhea in infants: effect of 
treatment with parenteral fluids, *291 
Delinquent children, present status of legislation 
in America, 185 
Dementia infantilis and allied conditions, 1246 
praecox, study of some schizoid children, 670 
Dengue, location of dengue virus in body of 
mosquitoes, 1462 
Dentistry, children’s, 463 
common ground of orthodontia and pediatrics, 


Dentition: See under teeth 
Dermatitis gangrenosa infantum, 456 
multiformis; Duhring’s disease in a_ child 


whose mother had tertiary syphilis, 681 
er variations in acid-base balance in, 
81 


Dermoid cyst, mediastinal, 1236 
de Takats, C. B.: Changes in water content of 
_ during course of edema of renal type, 


Dextrocardia: See under Heart 
Dextrose, continuous intravenous administration 
of, 1231 
continuous intravenous injection of dextrose 
in Ringer’s solution, 909 
treatment of toxicosis with aid of continuous 
intravenous drip of dextrose solution, *781 
Diabetes inspidius, corpus luteum extract in, 445 
insipidus, exophthalmos associated with dia- 
betes insipidus and large defects in bones 
of skull, 1233 
Diabetes mellitus, 165, 
*760 


coma with renal insufficiency in childhood, 
917 


basal metabolism in, 


juvenile, etiology and course of, 1237 

juvenile, evolution of, under influence of in- 
sulin and regulated diet, 1236 

malformations with, 166 

progress of infantile diabetes during restric- 
tion of diet and administration of insulin, 


2 
Diaphragm anomaly, rare, 1218 
congenital maldevelopments of, 901 
unilateral paralysis of diaphragm by evulsion 
of phrenic nerve, 177 
Diarrhea, acid-base status in dehydration ac- 
companying diarrhea in infants: effect of 
treatment with parenteral fluids, *291 
character of electrolyte loss in diarrheal dis- 
ease, 691 
course of certain cases of diarrhea; ‘“‘hepatic 
form” of infantile diarrhea, 166 
prevention of “initial diarrheas” of infancy, 
416 


treatment in later childhood, 914 
Dick Reaction: See under Scarlet Fever 
Diet: See Food; Infant Feeding; Nutrition 
Digestion, physiology; nature of solutions of 
calcium and phosphorus in chyme, 651 
Digestive Tract: See Gastro-Intestinal Tract; 
2 Intestines ; Stomach 
Digitalis, employment in childhood, 1259 
studies on children with heart disease ; effects 
of digitalis on edema of children with 
rheumatic fever and chronic valvular heart 
disease in presence of sinus rhythm, *1349 
Diphtheria, active immunization against, 426 
active immunization with subneutral toxin 
mixtures, 657 
antitoxin, absorption of, 1466 
ataxia of cerebellar type following, 1466 
bacilli in spinal fluid, 1468 
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Diphtheria—Continued 

—— influence of artificial sun lamp on, 
1 

bacteriology of otitis media following, 905 

campaign in Wisconsin, 641 

carriers, tonsillectomy in, 903 

changes in manifestations of, 430 

chlorine content of blood in, ‘658 

chronic, originating in and limited to trachea 
and bronchi, 653 

commission opens additional clinics in New 
York, 409 

comparison of French and Belgian antitoxin 
for, 426 

diagnosis of, 657 

double hemiplegia following, 655 

effect of diphtheria toxin on meningeal meso- 
thelium by its subarachnoid injection, 894 

electrocardiographic studies in, *811 

epidemiology and prophylaxis of, 433 

etiologic and epidemiologic study of small 
epidemic in Rio, 428 

—. of diphtheria in New York City, 470, 


in Bratislava (Pressburg) since beginning 
of 19th century, 429 

intracutaneous method of testing diphtheria 
toxin and antitoxin, 1466 

laryngeal, coincident with hypertrophy of 
thymus, 1226 

Léwenstein’s diphtheria protective salve, per- 
cutaneous immunization with, 432 

———* ointment, prophylaxis by means 
of, 8 

Léwenstein’s percutaneous active immuniza- 
tion, 1470 

malignant, 430, 658 

malignant, prognosis and treatment, 429 

malignant, treatment for, 657 

— acids in blood of children ill with, 


parathyroid eosinophilia in, 659 

pathomorphosis as illustrated in Cologne, 658 

— levogyric paralysis of eyes, 
6 


recognition of toxic diphtheria and nasal 
diphtheria, 1469 
scarlatiniform exanthem and serotherapy in 
course of, 1225 
Schick reaction, influence of ultraviolet rays 
on, 
Schick test, new diluent for diphtheria toxin 
in, 1210 
serum sensitization after injections of toxin- 
antitoxin, 1264 
surgical complication of, 429 
toxic, 431 
toxin, action of formaldehyde on, 1210 
toxoid (diphtheria anatoxin-Ramon) in in- 
fancy, 1224 
Diphyllobothrium latum, native infestation with 
(fish tapeworm), report of 5 cases, 663 
Diplegia, cerebral birth conditions with refer- 
ence to cerebral diplegia, 668 
complete mindlessness (lowest degree of 
idiocy) and cerebral (cortical) diplegia, 
after status convulsivus associated with 
ether anaesthesia, 1243 
Directory of pediatric societies, 259, 499, 731, 
963, 1277, 1493 
Disease, effect of disease on growth and de- 
velopment, 208 
Doll, E. A.: Clinical application of intelligence 
tests, 
Dooley, P.: Gonorrheal vulvovaginitis; possible 
sequelae in adult life, *1086 
Drinker Respirator: See Respiratory Chamber 
Drugs, practical prescriptions for children, 1261 
DuBois, R. O.: Occurrence and significance of 
enteral absorption of antigenic protein, 699 
Ductless Glands: See Endocrine Glands 
Ductus arteriosus, congenital esophageal stenosis 
associated with aberrant ductus arteriosus, 
*1148 
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Ductus-—Continued 
arteriosus, patent (ductus botalli apertus), 
9 


omphalomesentericus, peristent, with sec- 
ondary ileosigmoidostomy and terminal peri- 
tonitis, *602 
Duhring’s Disease: See Dermatitis multiformis 
Dunham, E. C.: Practical application of ana- 
tomic knowledge in neonatal period, 200 
Duodenum adhesions, congenital, 479 
duodenal ileus in a child, *1407 
enterocystoma of duodenum simulating con- 
genital pyloric stenosis, 1236 
uleer, 495 
Dwarfism, hypophyseal, in a female, 913 
with mental defect, 1244 
aca tat amebic, in child 30 months of age, 


amebic, in infant 4 months old, 1225 
dystenteriae Sonne, cases of intestinal in- 
toxication attributed to, 902 
infantile, clinical observations of, 433 
ocular findings in, 673 
Dysplasia, hereditary ectodermal, *1401 
Dystrophy, pseudohypertrophic muscular, 1241 


Ear: See also Labyrinth; Otitis Media 
hereditary and constitutional pathologic con- 
ditions of ear and of upper respiratory pas- 
sages, 679 
lymph channels connecting middle ear with 
cranial cavity, 453 
maldevelopments of auricle, external acoustic 
meatus and middle ear; microtia and con- 
genital meatal atresia, 675 
malformed middle ear, inflammation of, 1478 
middle, primary tuberculosis of, 908 
physiologic and clinical significance of patho- 
logico-histologic changes in internal ear 
and central nervous system in new-born 
infants with abnormal fetal positions, 1223 
some otorhinologic observations, 1265 
Echinococcosis, of kidney in a child aged 2 
years, 447 
of liver, different clinical aspects of, 441 
Eclampsia, offspring of eclamptic and pre- 
eclamptic mothers, 190 
Ectoderm, hereditary ectodermal dysplasia, *1401 
Eczema, experimental studies; studies of po- 
tassium, total and diffusible calcium ratios 
ae of patients with diseases of skin, 


infantile, 1253 
infantile, with especial reference to use of a 
milk-free diet, 931 
milk hypersensitivity with, 458 
sensitization to white of eggs in, 458 
Edema, angioneurotic, with some unusual mani- 
festations, 457 
changes in water content of blood during 
course of edema of renal type in 7 chil- 
dren, 725 
chronic idiopathic edema of genitalia, 176 
mechanism of water exchange, 642 
plasma proteins and edema: their relation- 
ship in a group of children presenting 
nephrotic syndrome, *314 
sublingual mumps with edema of tongue, 424 
tetany, generalized edema and cerebral com- 
pression in new-born, 150 
Eder, H. L.: Effect of sodium citrate on loss 
of weight in new-born infant, *1079 
Education, medical: Whither are we bound? *1 
Eggs, effect on lactation and reproduction, 892 
sensitization to white of eggs in infantile 
eczema, 458 
Elbows, congenital ankylosis of both elbows, 
hereditary and symmetrical, 1217 
Electrocardiography: See under Heart 
Electrolytes, regulation of carbohydrate me- 
tabolism ; influence of electrolytes on blood 
sugar, 144 
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Elephantiasis of left arm, 1486 
Eley, R. C.: Hemophilia; treatment by protein 
sensitization, *1331 
Eliot, M. M.: Health appraisal of children, 209 
Embolism, cerebral, brain and cerebrospinal 
fluid in, 668 
Emesis: See Vomiting 
Empyema, left posterior mediastinal empyema 
opening into a bronchus; spontaneous re- 
covery, 912 
pleural, treatment for, 179 
Encephalitis : See also 
Meningoencephalitis 
acute diffuse, 670 
and encephalomyelitis in measles, 653 
arsenical, 1486 
clinical experiences in vaccination 
Steers’ testicular lymph, 923 
clinco-experimental investigations of vaccina 
encephalitis; experimentally created vac- 
cine encephalitis in monkeys, 431 
in measles, 2 fatal cases, 1465 
lethargic: Glasgow epidemic of 1923, inci- 
dence and consequences from point of view 
of public health, 1477 
periaxialis diffusa (Schilder’s disease), 
669, 671 
postinfectious encephalitis and myelitis, 721 
postvaccinal, 656 
postvaccinal, and generalized vaccinia, 657 
postvaccinal, in infancy, 423 
postvaccinal, spastic hemiplegia as sequela, 
4 


Encephalomyelitis ; 


with 


169, 


postvaccinal encephalitis and generalized vac- 
cinia, 657 
relation of streptococci to filtrable virus of 
epizootic encephalitis of fox, 139 
“sproadic,”’ 922 
Encephalography: See under Brain 
— and encephalitis in measles, 


Endamoeba histolytica, incidence and _ signifi- 
eance of infestation with, in New Orleans 
and American tropics, 1462 

Endocarditis, acute, prognosis of, 723, *735 

and cor biloculare with truncus arteriosus, 
*1413 

gonococcal, vulvovaginitis and general septi- 
cemia, 153 

meningococcemia with, 1235 

Endocrine Gland and teeth, 1483 

dysfunctions in retarded children and their re- 
sponse to treatment, 159 

endocrinopathies in childhood and réle of con- 
stitution, 1475 

glands of internal secretion in second decade, 
205 

Endothelioma of foot, 178 

Enema, emesis of, 1267 

Enteric Fever: See Typhoid 

Enteritis: See Gastro-Intestinal Tract 

Enterococcus, pulmonary abscess due to entero- 
coccus secondary to cicatricial stenosis of 
esophagus, 160 

Enterocystoma of duodenum simulating congeni- 
tal pyloric stenosis, 1236 

Entropion: See under Eyelids 

Enuresis: See Urine, incontinence 

Eosinophilia and allergy, 163 

parathyroid, with diphtheria, 659 

Epicanthus and bilateral ptosis, 1249 

Epilepsy and its rational extrainstitutional treat- 
ment, 167 

changes in blood lipids in, possible signifi- 
cance of, 720 

dehydration in treatment of, 1245 

epileptic crises with cerebral tumor, probably 
angiomatous, 449 

genuine, 448 

mechanism of ketogenic diet in, 168 

of angiospastic variety in monozygotic twins, 
669 
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Epliepsy—Continued 
relation of time of day, sleep and other fac- 
tors to incidence of epileptic seizures, 1475 
symposium on, 918 
Epinephrine: See Suprarenal preparations 
Epiphyses, congenital deformities with stippled 
epiphyses and congenital cataract, 652 
Epistaxis: See Nose, hemorrhage 
Equinovarus: See Foot, deformity 
Ergosterol, action of cod liver oil and irradiated 
ergosterol on experimental rickets, 415 
antirachitic action of cod liver oil and irradi- 
ated ergosterol in parathyroidectomized and 
thymectomized rats, 413 
are vitamin D and irradiated ergosterol iden- 
tical? 898 
clinical observations on therapeutic effect of 
irradiated ergosterol, 899 
digestive behavior of fats in normal and rachi- 
tic children after treatment with variable 
doses of irradiated ergosterol, 144 
effect of irradiated ergosterol on composition 
of gastric and pancreatic juices, 894 
irradiated ergosterol in tuberculosis: clinical 
and experimental, 660 
parallelism between antirachitic and toxic fac- 
tors in, 420 
percutaneous resorption of irradiated ergos- 
terol, 418 
prevention of rickets in premature infants by 
use of viosterol 100 D, 644 
study of action of irradiated ergosterol and 
of its relation to parathyroid function, 1450 
viosterol and cod liver oil; comparative ob- 
servations, *52 
vitamin D of cod liver oil, irradiated, 1455 
Erysipelas, specific treatment for, 1226 
vaccine treatment, 152 
Erythema infectiosum, so-called oldest history 
of, 932 
nodosum, etiology; relation to early tuber- 
culous infection, 174 
nodosum, pathogenesis and etiology of, 682 
nodosum, problem of, 459 
Erythrocytes, sedimentation of erythrocytes in 
infections of middle ear, 680 
Erythroedema, treatment of Swift’s disease (ery- 
throedema), 457 
Erythrophagocytosis, mononuclear erythrophago- 
cytosis in blood of new-born infant, *1364 
Esophagus, congenital stenosis of, 422 
congenital esophageal stenosis associated with 
aberrant ductus arteriosus, *1148 
foreign body in, for 3 years, 1250 
pulmonary abscess due to enterococcus sec- 
ondary to cicatricial stenosis of esopha- 
gus, 160 
Ethylhydrocupreine in purulent pleurisy, 665 
Exercise, effect of exercise on skin temperature, 
*998 


influence of running on white cell count of 
peripheral blood, 893 
Exophthalmos associated with diabetes insipidus 
and large defects in bones of skull, 1233 
enormous mucocele of frontal sinus with ex- 
ophthalmos and hyperostosis of orbital bone, 
52 . 


Exudative diatheses, value of concentration ex- 
periment in symptomatology of, 918 
Eye, absence; congenital anophthalmos with 
orbitopalpebral cyst, 1248 
application of subconjunctival therapy to 
pediatrics, 171 
birth injuries of eye, 1220 
congenital anophthalmos with orbitopalpebral 
cyst, 124 
deficiency diseases of eye due to lack of vita- 
4 A in a military camp north of Peiping, 
73 
diseases during childhood, 1249 
in some infectious diseases (typhus, tyhpoid, 
dysentery, kala azar and pellagra). 672 


Eye—Continued 
lesions of eye caused by energy of emanating 
rays, 927 
“a diseases of, interference therapy in, 


phlyctenular diseases, 1248 
and its relation to tuberculosis, 


postdiphtheritic levogyric paralysis of, 655 
Eyelids, accidental vaccination of, 1272 
bilateral ptosis and epicanthus, 1249 
complete bilateral congenital exterior ophthal- 
moplegia and double ptosis, 925 
congenital entropion, 673 
diffuse neurofibromatosis with proptosis, 1248 
histogenesis of nevus pigmentosus of conjunc- 
tiva and lids, 173 
ptosis, another case of Marcus Gunn’s phe- 
nomenon, 926 
of eyelids resulting in rat-bite fever, 


— deformity of face caused by nasal allergy, 


Farber, S., Amniotic sac contents in lungs of 
infants, *1372 

Fasting, effect of perspiration, sleep, food and 
fasting on skin temperature, *995 

Fat ont snare metabolism in babies fed with 


auto-oxidation of fats with reference to their 
destructive effect on vitamin E, 892 
digestive behavior of fats in normal and rachi- 
tic children after treatment with variable 
doses of irradiated ergosterol, 144 
influence of nutrition on composition of 
panniculus adiposus; protein content of 
panniculus, 417 
metabolism, effect of certain hormones on fat 
transport, 141 
metabolism, réle of pituitary posterior hor- 
mone in, 891 
nutritive value of fatty foods, 898 
Fatigue, 205 
Fat-Soluble Vitamin: See Vitamin A 
Favus with lesions on glabrous skin, 681 
Feces; anorexia, loss of weight and capricious 
appetite: evaluation of gastric analyses and 
examination of stools in series of cases 
when no other pathologic condition has been 
found, *767 
influence of bulk in diet upon fecal calcium 
and phosphorus, 892 
tetanus bacilli in stools of persons not suf- 
fering from tetanus, 1453 
Feeblemindedness, abnormal labor as an etiolog- 
ical factor in mental deficiency, 1476 
cerebral trauma and its relation to mental 
deficiency, 167 
congenital, 922 
congenital mental defects: encephalographic 
observations in congenital and early ac- 
quired feeblemindedness, 923 
Defoe’s projects for care of mentally de- 
ficient, 1246 
exploratory conversations in examination of 
intellectual life of mentally deficient chil- 
dren, 1262 
ad” aed in schools for mentally deficient, 


influence of physical status of parents on 
mental deficiency in children, 923 
Feer’s disease and calcium in urine, 1253 
Feet: See Foot 
Femur, fractures at condyles of, 932 
— separation of lower femoral epiphyses, 


Ferran, antialpha vaccine, and Pirquet reac- 
tion, 467 
antialpha vaccine treatment of asthma, 
bronchorrhea, tracheobronchial adenopathy 
and debilitated states, 443 
of fetal maturity in utero, 


a 
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Fetus—Continued 
intra-uterine posture, molding due to, facial 
paralysis probably due to such molding, 
1155 


pathology of thyroid of, 150 
peritonitis in, 689 
rupture of fetal liver with intra-uterine death 
during spontaneous delivery, 1461 
Fever and alimentation, 1456 
does fever accelerate eruption of teeth? 1258 
effect of fever on skin and on body tempera- 
ture, *1028 
Fibrin, behavior of fibrin in anemia, 162 
Figi, F. A.: Actinomycosis in childhood, *279 
Fineman, A. H.: Acute massive atelectasis and 
asthma, *590 
Fingers, congenital pollex varus associated with 
3 phalanges, 1217 
Nails: See Nails 
Finkelstein, R.: Duodenal ileus in a child, *1407 
Food: See also Infant Feeding; Nutrition; and 
under names of various foods 
diet and dentition, 1214 
dietary factors and health, 1490 
effect of perspiration, sleep, food and fasting 
on skin temperature, *995 
elimination diets for diagnosis and treatment 
of food allergy, 1214 
influence of food on water economy and ex- 
cretion of water, 147 
relation of diet to oT of oral tissue 
and dental caries, 141, 
importance allergic rhinitis, 
933 
deformity, treatment of equinovarus, 933 
Forearm, sarcoma of soft parts of, 461 
Forester, W. G.: Calcinosis in new-born in- 
fant, 1267 
Formaldehyde, action of formaldehyde on diph- 
theria toxin, 1210 
Franzen, R.: Subcutaneous tissue, 211 
Friedman, E.: Spleen in measles; a further 
contribution, *1114 
Frontal sinus, enormous mucocele of frontal 
sinus with exophthalmos and hyperostosis 
of orbital bone, 452 


Foot deformity, treatment of clubfoot, 


Gaede, M. S.: Miliary tuberculosis with pur- 
pura in infancy, *869 
Galactorrhea, prolonged galactorrhea after death 
of child, 417 
Galactose, effect on weight of infants, 145 
Gallbladder calculi in infancy, 932 
inflammation, acute, *372 
Gamble, J. L.: Character of electrolyte loss 
in diarrheal disease, 691 
Ganglioneuroma of retroperitoneal origin, 437 
Gastritis: See Stomach, inflammation 
Gastro-Enterostomy in young infants, 493 
Gastro-Intestinal Tract, alimentary fever, 1455 
alimentary intoxication, 643 
alimentary fever: pharmacology of protein 
and of salt fever, 650 
alimentary fever: sodium chloride fever, 649 
connection between muscular tonus, gastric 
secretion and enteral tonus, 148 
diseases, treatment of toxicosis with aid of a 
continuous intravenous drip of dextrose 
solution, *781 
enteritis in premature ward, 495 
Gaucher’s Disease. See Anemia, splenic 
—_—a chronic idiopathic edema of genitalia, 


Genito-urinary tract, congenital abnormalities 
of, surgical treatment of, 683 

Gerstenberger, H. J.: Cure of infantile rickets 
with tungsten-filament radiation, 728 

Gesell, A.: Measurement of early mental de- 
velopment, 214 

Gillett, L.: Relation of nutritionist to health 
program, 250 

Glandular fever, Pfeiffer’s, 904 
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Glaucoma, congenital, 493 
congenital, trephining in, 673 
Glioma, extension into optic nerve, 925 
Goeckerman, W. H.: Lupus erythematosus dis- 
seminatus acutus in a juvenile, *864 
Goiter, diagnosis and treatment in nurslings, 


exophthalmic, in a girl 344 years of age, 664 
Gold salts in treatment for pulmonary tubercu- 
losis, 157 
Goldberg, A. H.: Plasma proteins and edema; 
their relationship in group of children 
presenting nephrotic syndrome, *314 
Goldstein, H.: Epidemic of measles; attempted 
prophylaxis with whole blood, *803 
Gonococcus endocarditis, vulvovaginitis and gen- 
eral septicemia, 153 
Gonorrhea, cutaneous infection in an infant, 
due to, 931 
vulvovaginitis : possible sequelae in adult life, 
*1086 


Goostray, S.: Training of nurses, 230 

Granulomatosis, lipoid, 916 

Grape sugar, clinical proof of availability of 
grape sugar in infant feeding, 648 

Creep Hereditary ectodermal dysplasia, 


Greengard, J.: Tuberculosis, 491 
Greenwald, E.: Phospholipids in blood, 
Greenwald, H. M.: Meckel’s diverticulum, 
Grip: See Influenza 

— and development, general considerations, 


*1134 
*1176 


changes in body form and indexes, 200 

deviation in statural growth among girls of 
unusual height, 935 

effect of disease on growth and development, 


8 

in height and weight and retention of nitro- 
gen, calcium and phosphorus during re- 
covery from severe malnutrition, *774 

periodic variations in, 1213 

physiologic considerations in growth and de- 
velopment, 202 

spurts and rests of growth, pertaining par- 
ticularly to second decade, 208 

value of ultraviolet rays, cholesterol and 
irradiated oil on growth and as calcium- 
phosphorus fixative agents, 647 

Grulee, C. G.: Duodenal ulcer, 495 
Hospital service to children in United States, 


Rheumatoid arthritis, 494 
Tuberculosis of kidneys, 494 
Gunn, Marcus Gunn’s phenomenon, 
case of, 926 
oo in schools for mentally deficient, 


another 
tendencies and errors of newer children’s 
gymnastics and community play, 1260 


Habit spasm: physical manifestation of emo- 
tional reaction resulting from environmental 


stimuli, 725 
Hair, superfluous; case of hirsutism, 442 
Handwriting, disturbances of handwriting in 


subjects with adenoid vegetations, 453 
of child and its significance to pediatrician, 
1260 
Harelip, postoperative care and feeding of 
patients with cleft palate and, 493 
treatment for harelip and cleft palate, 1482 
Hartman, A. F.: Alkali therapy, 693 
Hatching, influence of ultraviolet 
hatching of chickens, 464 
Hay fever, nasal test with dry pollens in diag- 
nosis, 437 
Head, molding due to intrauterine posture: 
facial paralysis probably due to such mold- 
ing, *1155 
Health appraisal of children, 209 
centers, 249 
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Health—Continued 
resorts and baths from a_ social service 
aspect, 1260 
Hearing: See also Deafmutism ; Deafness 
physiology of, 675 
present-day methods for testing hearing 
among school children, 677 
Heart anomaly; cor biloculare with truncus ar- 
teriosus and endocarditis, *1413 
block, congenital complete, in patient with 
Roger’s disease, 447 
— cardiac disease, report of 3 cases, 


congenital hearts at autopsy, 1461 

disease, cardiocirculatory and_ suprarenal 
alterations in measles, 1467 

disease, digitalis studies on children with 

heart disease ; effects of digitalis on edema of 
children with rheumatic fever and chronic 
valvular heart disease in presence of sinus 
rhythm, *1349 

disease, functional disorders versus organic 
heart disease, 910 

disease, rheumatic, early diagnosis of, *503, 
correction, 1208 

disease, rheumatic, urobilinuria, in, 1231 

electrocardiogram in children with chronic 
— heart disease and heart failure, 

39 

electrocardiogram in healthy child, 665 

electrocardiographic observation in infant 
dying after injection of muscarine, 666 

electrocardiographic studies in infectious dis- 
eases; diphtheria, *811 

electrocardiographic studies in infectious dis- 
eases ; normal children, *342 

electrocardiographic studies in infectious dis- 
eases; scarlet fever, *554 

idiopathic hypertrophy of heart, so-called, 
and essential hypertonia in childhood, 917 

malformation: lack of pulmonary artery and 
of ductus arteriosus, 652 

of new-born infants: preliminary report on 
examination of, 490, 2 

rate; paroxysmal tachycardia, 165 

rhabdomyoma of, congenital, 1236 

transposition; dextrocardia with heterotaxia, 


transposition of large vessels of, 1217 
vegetative innervation of heart studied by 
means of electrocardiography, 1238 
Height and weight of school children, 1262 
ratio of circumference of chest to height in 
tall children, 688 
Heine-Medin Disease: See Poliomyelitis 
Hellman, M.: Tooth occlusion, 211 
Helmholz, H. F.: Effect of disease on growth 
and Development, 208 
Glomerular changes following injections of 
streptococcus viridans, 700 
Problems of pyelitis, 1488 
Streptococcus hemolyticus in nasopharynx, 
*328 
Hemiplegia, double, following diphtheria, 655 
—_ following postvaccinal encephalitis, 
9 
Hemophilia, treatment by protein sensitization, 
*1331 


Hemoptysis and bronchopneumonia, 496 
Hemorrhagic Diathesis, capillaries in, 916 
diagnosis and treatment of, 914 
Hemotherapy in pediatrics, 183 
Hempelmann, T. C.: Postinfectious encephalitis 
and myelitis, 721 
Heredity in triplets, 1461 
Hernia, diaphragmatic, 459, 1268 
diaphragmatic, clinical diagnosis, 685 
diaphragmatic, treatment for, 180 
in infants and in children, 1263 
umbilical, adherent, congenital, *608 
Herpes zoster, 931 
zoster, sodium iodide in, 1252 
zoster with varicella, 931 
Hess, J. H.: Rickets, 488 
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Heumann, J.: Mothers’ milk station, 1273 

Hexylresorcinol, use of hexylresorcinol in Vin- 
cent’s angina, 929 

Hiccup: See Singultus 

Hilbert, E. H.: Early diagnosis of rheumatic 
heart disease, *503 

Hinman, W. F.: Changes in water content of 
= during course of edema of renal type, 


Hip, attitudes associated with lesions about hip 
joint, 684 

Hoag, L. A.: Acid-base status in dehydra- 
tion accompanying diarrhea in infants; ef- 
— of treatment with parenteral fluids, 

Hodgkin’s disease: See Lymphogranuloma 

a S. J.: Glomerular nephritis; uremia, 


Holt, L. E., Jr.: Fat of breast milk; its com- 
position, origin and limitations, 726 
Holzsager, T. G.: Encephalography, *526 
Purpura hemorrhagica associated with healed 
glandular tuberculosis, *1160 
Hopkins, F. R.: Respiration of premature in- 
fants, *335 
Horesh, A. J.: Cure of infantile rickets with 
tungsten-filament radiation, 728. 
Hoskins, R. G.: Glands of internal secretion 
in second decade, 205 
Hospital, general, 238 
infant ward in, 713 
research and clinic building, Cincinnati chil- 
dren’s -hospital, 1207 
service to children in United States, 233 
Howe, P.: Dental caries, 253 
Influence of vitamins on dental nutrition, 472 
Huenekens, E. J.: A revaluation of réle of 
sinusitis in diseases of childhood, 715 
Hunscher, H. A.: Human milk studies; chem- 
ical analysis of milk representative of en- 
tire first and last halves of nursing period, 


Husted, C.: Possible significance of changes 
in blood lipids in epilepsy, 720 

Hydatid Cyst: See Echinococcosis 

Hydrolability, treatment for hydrolabilty in in- 
fancy, 417 

Hydrophobia: See Rabies 

Hydrophthalmos, congenital opacity of both 
corneae with slight buphthalmos, 1249 

Hyperpyrexia: See under Fever 

Hypertrichosis: See under Hair 

Hypochlorhydria of asthma, 1473 

Hypoglycemia: See Blood, sugar 

Hypophysis: See Pituitary Body 

Hypothyroidism: See under Thyroid 


Icterus: See Jaundice 
Idiocy, complete mindlessness (lowest degree of 
idiocy) and cerebral (cortical) diplegia 
after status convulsivus associated with 
ether anaesthesia, 1243 
mongolism, 486, 921 
Tleosigmoidostomy, persistent ductus omphalo- 
mesentericus with secondary ileosigmoid- 
ostomy and terminal peritonitis, *602 
Tleum: See Intestine 
Tleus: See under Intestine 
Immunity and infection, 153 
extracts of spleen, lung and liver in relation 
to, 412 
Immunology, comparative immunology in pedi- 
atrics, 
Impetigo bullosa, bacteriology of, 458 
neonatorum, bacteriology of, 458 
Infant Feeding: See also Milk; Nutrition; 
Vitamines; etc. 
analysis of 100 cases of failure of breast 
feeding in first month, 414 
“Bosa,” a Bulgarian drink, in an acid milk- 
free curative diet for nurslings and small 
children, 899 
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Infant Feeding—Continued 

clinical observations on fat and nitrogen 
metabolism in babies a4 with a special 
feeding mixture (M. A. B.), 64 

of availability of grape sugar 

evaporated milk for, 897 

fever and alimentation, 1456 

low fat, high starch evaporated milk feeding 
for marasmic baby, 64 

phenobarbital in, 413 

powdered ripe banana in, 643 

— metabolism in artificially fed child, 


psychology and physiology of nursing, 417 
purin bodies in, 421 
teaching of, past and present, 1482 
use of vitamin B in, 644 
Infant Mortality, causes of, 468 
early mortality of infants, 1259 
in Argentine, inquiry on, 936 
in Brazil, inquiry on, 1256 
in Chile, inquiry on, 937 
in Nirenberg, 1259 
in Uruguay, inquiry on, 1257 
prevention of infant mortality in a children’s 
hospital, 935 
problem of, 935 
statistical investigations into, 1260 
statistics of, and modern pediatrics, 935 
Infantilism, two cases, 1487 
2 cases of congenital pancreatic steatorrhoea 
with, 43 
Infection and immunity, 153 
significance of hydrolability in prognosis of 
infections in dystrophic infants, 915 
Infectious Diseases, appearance of Turck’s irri- 
tative cells in blood of children in certain 
infectious diseases, 1467 
current prevalence in United States, 654, 903, 


1464 
Snr studies in; diphtheria, 


electrocardiographic studies in; normal chil- 

dren, 

electrocardiographic studies in; scarlet fever, 
*554 


prevention in schools, 425 
seasonal variations of, 425 
tuberculin reaction during, 1470 
Influenza, experimental and 
studies, 428 
meningitis in, 447 
Insulin, action of atropine and epinephrine on 
gastric tonus and hypermotility induced by 
insulin hypoglycemia, 891 
evolution of juvenile diabetes under influence 
of insulin and regulated diet, 1236 
in malnutrition of infant, 898 
studies on metabolism in circulatory shock ; 
regulation of blood sugar and effect of 
insulin, 469 
Intelligence, mental status, 212 
psychiatric, 220 
test, measurement of early mental develop- 
ment, 214 
tests, clinical application, 214 
tests, exploratory conversations in examina- 
tion of — life of mentally deficient 
children, 1 
Intestine, ag multiple congenital, 1218 
hemorrhages in infancy, 911 
intoxication ; early blood transfusion in treat- 
ment for acute intestinal intoxication and 
infection, 443 
Meckel’s diverticulum in infancy and in child- 
hood, *1176 
Meckel’s diverticulum: pathologic study of 63 
cases, *544 
myasthenia and ptosis intestini in asthenic 
constitution, 914 
obstruction, congenital, 422 
obstruction ; duodenal iléus in a child, *1407 
obstruction of small intestine, acute, 460 


epidemiologic 
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Intestine—Continued 

permeability of intestinal mucous membrane 
with a contribution to pathogenesis of in- 
fantile intoxication, 1456 

physiology and pharmacology of artificially 
perfused mammalian intestine, 412 

réle of lysozyme in development of intestinal 
flora of new-born infant, 1219 

Stasis; a symptom complex: anorexia, gastric 
mucous gastritis, intestinal stasis, 


712 
— cod liver oil and tomato juice in, 


Intussusception: See also Intestine, obstruction 
acute, in infancy, operative and nonopera- 
tive treatment, 932 
in infant with unusual physical findings, 683 
subacute intestinal (ileocecal) invagination: 
operation; recovery, 461 
Iopax in urography, 446, 462 
misleading evidence by iopax method of uri- 
nary tract examination, 159 
radiological and urological study, 910 
Iowa Child Welfare Research Station, physical 
traits of Iowa infants, *1137 
Iridocyclitis, congenital, 172 
Iron requirement in early childhood, 1215 
Iso-Agglutinins: See Agglutinins 


Jacobi, M.: Congenital esophageal stenosis asso- 
ciated with aberrant ductus arteriosus, *1148 
Jaundice, congenital hemolytic, results of splen- 
ectomy in, 1255 
hemolytic, 911 
of newborn; hematogenous hyperbilirubinemia 
icterus neonatorum, 
1 
of newborn; expression of cessation of matu- 
ration in embryo, 
of newborn, prophylaxis of, 1223 
of — relation of iso-agglutination to, 
1223 
~—— osteomyelitis of superior maxilla, 


cystic disease of, diagnosis and treatment, 462 

Jeans, P. C.: Growth and retention of infants 
receiving evaporated milk, 708 

John, R. L.: Treatment of infantile paralysis 
in early stage, 480 

Josephs, H. W.: Mechanism of anemia, 719 

Josephson, E. M.: Otitis and otalgia of teething 
child, *1123 

Juvenile courts and their auxiliary services, 466 


Kala-Azar: See Leishmaniasis 
Karelitz, S.: Treatment of toxicosis with aid of 
a continuous intravenous drip of dextrose 
solution, *781 
Kato, K.: Changes in bone in Gaucher’s dis- 
ease, 710 
Kennedy, R. L. J.: Polyposis of colon, *69 
Keratitis, interstitial keratitis in hereditary 
syphilis with posterior ulcers of cornea, 1229 
postvaccinolosa, 423 
Keratoconus: See under Cornea 
Kerley, C. G.: ‘A symptom complex; anorexia, 
gastric retention, mucous gastritis, intestinal 
stasis, 712 
Kidney, absence of 1 kidney, congenital, 
associated urethrorectal fistula and 
comitant measles, *1417 
accidents and renal complications occurring 
in bone tuberculosis, 1229 
calculus, 177 
changes in water content of blood during 
course of edema of renal type in 7 children, 


with 
con- 


cholesterol exchange in lipoid nephrosis, 440 

diabetic coma with renal insufficiency, 917 

— disease in a child aged 2 years, 
44 


— test according to Volhard procedure, 
44 
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Kidney—Continued 
function, urinary creatinine as a test of, 437 
hyaline glomeruli in kidneys of new born 

infants and nurslings, 1221 
influence of measles and phenylethylhydantoin 
exanthem on course of a genuine nephrosis, 


malignant tumor in infancy, 667 

plasma proteins and edema; their relationship 
in group presenting nephrotic syndrome, 
*314 


polycystic, 1481 
scalds of respiratory tract and circulatory and 
renal disorders which result, 1255 
tuberculosis, 494 
Kinsman, R. P.: After-results of intracranial 
hemorrhage, 1485 
Knox. H. E.: Importance of congenital duodenal 
adhesions, 479 
Knox, J. H. M., Jr.: Health centers, 249 
Kramer, B.: Encephalography, *526 
Krost, G. N.: Diaphragmatic hernia, 1268 
Kugelmass, LN.: Phospholipids in blood, *1134 
Kutscher, G. w., Jr.: Cistern puncture in in- 
fants ; observations in 100 cases, *1428 


Labor, abnormal labor as etiological factor in 
mental deficiency and other associated con- 
ditions; arialysis of 20,374 cases. 1476 

practical conclusions drawn from 1000 forceps 
deliveries, 1220 

Laboratory, simple method for conservation of 
microscopic slides, 1484 

Labyrinthitis, cases of labyrinthitis complicat- 
ing acute otitis media, 1251 

Lactation, comparative vaiue of different food 
proteins for reproduction and lactation in 
rat: milk, egg and meats, 892 

influence of meat on, 896 

Lactic Acid: See Acid, lactic 

La Fetra, L.: Development of pediatrics in 
New York, 470 

Lambert, A. V. S.: Convalescent care, 240 

Lane, D. E.: Nutrition of twins on a vegetable 
diet during pregnancy, nursing period and 
infancy, *1384 

Lanman, T. H.: Intravenous urography, *611 

Laryngitis, acute infectious edematous laryngitis 
in which recovery followed tracheotomy, 909 

Larynx, diphtheria coincident with hypertrophy 
of thymus, 1226 

Leg, congenital absence of, 422 

congenital constriction on leg and arm, 175 

Leishmaniasis, 447 

ocular findings in, 673 
treatment for, 1237 

LeMaster, R. E.: Congenital glaucoma, 493 

Lens, crystalline, bilateral congenital dislocation 
of lens, 171 

Leopold, J. S.: Amide nitrogen of blood in 
children, *1100 

Leprosy, phosphorus, total calcium and diffusible 
calcium content of blood sera of lepers and 
their relation to bone changes, 660 

Leslie, E. I.: Enteritis in premature ward, 495 

Leukemia, acute lymphatic, in early infancy, 

46 


4 

clinical method for — of proteolytic leuko- 
cytic enzyme in, 6 

Hodgkin’s disease FA with acute myeloid 
leukemia, 164 

myelogenous, 7 cases, 165 

radiotherapy in chronic myelogenous leucemia, 


Leukocyte, influence of intense muscular effort 
(running) on white cell count of peripheral 
blood (leukocytosis of movement and réle 
of spleen), 893 

prognostic significance of leukocyte count in 
pneumonia, 1230 
toxic components of neutrophilic leukocytes in 

tuberculosis, 907 

white blood count in starvation a after 

periodic administration of food, 147 
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Levinson, A.: Charles-Michel Billard, *1424 
Levy, H. M.: Anemia, 487 
Levy, J.: Digitalis studies on children with 
heart disease; effects of digitalis on edema 
of children with rheumatic fever and chronic 
valvular heart disease in presence of sinus 
rhythm, *1349 
Lichen pigmentosus, diagnosis of, 459 
Limper, M.: Spinal fluid cytology in polio- 
myelitis; a graphic study, *1117 
Lipodystrophia progressiva, 483 
Lipoid deposits in aortas of infants, 1212 
histiocytosis, essential: See Niemann-Pick’s 
disease 
histiocytosis or xanthomatosis, 1233 
metabolism of guinea-pigs fed on a vitamin-C- 
free diet, 1213 
nephrosis, cholesterol exchange, 440 
Lipoma in a child of 20 months, 1255 
Lithopedion, case of, 421 
Litvak, A. M.: Purpura hemorrhagica associated 
with healed glandular tuberculosis, *1160 
Liver, cirrhosis, 489 
Comper reserve in fetal livers of vertebrates, 


cyst of, different clinical aspects 
extracts of spleen, lung and liver in relation 
to immunity, 412 
fatty hypertrophy of, 162 
function test of Brugsch, 443 
hepatic infantilism, 166 
infantile asthma and associated disorders ; 
pruritus ‘and hepatic insufficiency, 162 
rupture of fetal liver with intra-uterine death 
during spontaneous delivery, 1461 
splenomegaly and hepatic enlargement in 
hereditary hemorrhagic telangiectasia, 1231 
Loeber, M.: Anorexia, loss of weight and 
capricious appetite; evaluation of gastric 
analyses and examination of stools in series 
of cases when no other pathologic condition 
has been found, *767 
Lucas, W. P.: General hospital, 238 
Lues: See Syphilis 
Lung, abscess, 439 
abscess due to enterococcus secondary to 
cicatricial stenosis of esophagus, 160 
abscess in child aged 14 years; vomiting; 
spontaneous cure, 161 
abscess, treatment of, with intratracheal injec- 
tions, 685 
actinomycosis of, primary, 662 
bey sac contents in lungs of infants, 
bones as overlooked foreign bodies in, 1234 
acute massive atelectasis and asthma, 


congenital cystic, case report, 1216 
congenital cystic malformation of, clinical and 
roentgenologic diagnosis of, 1 
extracts of spleen, lung and ‘liver in relation 
to immunity, 412 
factors concerned with causes of inflammation 
of lung; experimental pneumonia, 139 
incomplete dilatation as factor in neonatal 
mortality, 151 
primary sarcoma in infant, 664 
rupture of alveoli and its sequelae, 911 
syphilis, 1471 
Tuberculosis: See Tuberculosis, pulmonary 
Lupus erythematosus disseminatus acutus in a 
juvenile, *864 
Lymph channels connecting middle ear with 
cranial cavity, 453 
multilocular lymph cysts of neck, radium 
therapy, 1254 
nodes, purpura hemorrhagica associated with 
healed glandular tuberculosis, *1160 
Lymphadenosis, acute aleukemic, case of, 912 
Lymphangioma, of neck, 1256 
suprahyoid cystic, 179 
Lymphatism, status thymico-lymphaticus, fur- 
ther note on, 665 


| 
i 
i 


INDEX TO 


Lymphogranuloma, atypical course, 667 
combined with acute myeloid leukemia, 164 
in early infancy, 440 
— of Banti’s and Hodgkin’s disease, 


Lysozyme, réle of lysozyme in development of 
intestinal flora of new-born infant, 1219 


seit C. H.: Interpretation of measurements, 


McClure, W. B.: Changes in water content of 
— during course of edema of renal type, 


McKhann, C. F.: Character of electrolyte loss 
in diarrheal disease, 691 
McLean, S.: Endemic purpuric meningococcus 
bacteremia in early life; diagnostic value 
of smears from purpuric lesions, *1053 
McQuarrie, I.: Possible significance of changes 
in blood lipids in epilepsy, 720 
Macuia, Niemann-Pick’s disease with cherry-red 
spots in, 663 
progressive bilateral lesions of macula in 
young subjects (disease of Stargardt), 171 
Macy, I. G.: Human milk studies; chemical 
analysis of milk representative of entire 
ae and last halves of nursing period, 
Mahoney, P. J.: Intravenous urography, *611 
Malaria, autochthonous to Genoa, 154 
latent, in children, 1225 
thrombopenic curve in, 662 
Malformations: See Abnormalities and Deformi- 
ties ; and under names of organs and regions 
Malta Fever: See Undulant Fever 
Mandible: See Jaw 
Maple sugar “sand” responsible for fatal ill- 
ness, 
Marasmus: See under Nutrition 
Margarines, vitamin A and D content of, 895 
Marples, E.: Acid-base status in dehydration 
accompanying diarrhea in infants; effect of 
treatment with parenteral fluids, *291 
Marriage, prenuptial medical certificate, 468 
ome and practice of matrimonial advice, 


Martin, E. G.: Fatigue, 205 
—_— process, persistence of fetal septum in, 


Mastoiditis and lateral sinus thrombosis in in- 
fant, 1250 
and otitis media due to streptococcus epi- 
demicus, 1250 
and otitis in nurslings, 679 
treatment for otitis and mastoiditis, 453 
Matthews, G. O.: Arsenical encephalitis, 1486 
Celiac disease, 1487 
Elephantiasis of left arm, 1486 
Maxilla: See Jaw 
Measles, active vaccination for, 154 
attempted prophylaxis with whole blood, *803 
bleaching phenomenon in, 154 
can measles attack same child more than 
once, 656 
and suprarenal alterations 
n, 
congenital absence of 1 kidney with associated 
urethrorectal fistula and concomitant meas- 
les, *1417 
convalescent serum therapy, 1465 
encephalitis and encephalomyelitis in, 653 
encephalitis, 2 fatal cases, 1465 
hemorrhagic nephritis a complication of, 1263 
influence of measles and phenylethylhydantoin 
aaa on course of a genuine nephrosis, 
meningo-encephalitis following, 1466 
occurrence of numerous large giant cells in 
tonsils and pharyngeal mucosa in prodromal 
stage of, 1463 
passive vaccination for, 154 
pneumonic phthisis following measles, 152 
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Measles—Continued 
prophylaxis with normal horse serum, 426 
spleen in, *1114 
Meat, effect on reproduction and lactation, 892 
in nutrition: hemoglobin formation, 896 
in nutrition: some dietary factors influencing 
lactation, 896 
Meckel’s Diverticulum: See Intestine, diverticula 
Mediastinum, cyst causing obstruction of 
bronchus, 1233 
dermoid cyst in, 1236 
Medicines, preventive: status of preventive mea- 
sures, 243 
Megalcolon: See Colon, dilatation 
Melanhidrosis, analogy of black colostrum to 
melanhidrosis, with remarks on coloured 
milk and coloured sweat, 143 
Melanogenesis; a review, 175 
Mendel, L. B.: Nutrition, 215 
Meninges, effect of diphtheria toxin on menin- 
geal mesothelium by its subarachnoid injec- 
tion, 894 
meningeal hemorrhage in new-born, 151 
mixed infections; tubercle bacilli and other 
pathologic bacteria, 662 
a hemorrhage from sun’s rays, 


Meningitis: See also Pachymeningitis, 490 
cerebro-spinal fever in Glasgow, 424 
in an infant 14 days of age, 1270 
influenzal, 447 
intensive serum treatment of, 1243 
meningeal reaction in childhood, 469 
— associated with tuberculosis, 
245 
meningococcus meningitis; study of Memphis 
outbreak in 1930, 169 
meningococcus treatment by cisterna punc- 
ture, 918 
mixed tuberculous and meningococcic, 661 
mumps associated with, 1271 
otogenic, therapy of, 170 
serosa, epidemic, 1246 
tuberculous lesion in infant dying 1 month 
after premature birth, mother having tuber- 
culous meningitis, 1473 
Meningococcemia with endocarditis, 1235 
Meningococcus, endemic purpuric meningococcus 
bacteremia in early life: diagnostic value 
of smears from purpuric lesions, *1053 
studies on meningococci isolated in United 
States, 1928-1930, 1452 
Meningo-encephalitis complicating parotitis, 153 
following measles, 1466 
Menne, F. R.: Persistent ductus omphalomesen- 
tericus with secondary ileosigmoidostomy 
and terminal peritonitis, *602 
Menstruation, duration of menstruation and de- 
velopment of newly born infant, 1224 
functional menstrual disturbances of ado- 
lescents, 1231 
Mental Defectives: See Feeblemindedness 
Mental Hygiene, 223 
in colleges, approach to, 670 
in pediatrics, 671 
Mercury quartz lamp, use of a reflector during 
irradiation with, 1261 
Metabolism, basal, in children, 420 
basal, recent advances in; basal metabolism 
and surface area, 896 
in circulatory shock; regulation of blood 
sugar and effect of insulin, 469 
in circulatory shock; acid-base equilibrium, 
469 


periodic variations in standard metabolism, 
1213 


Mettel, H. B.: Xanthomatosis, *858 

Microphakia, myopia of lenses caused by, 172 

Microphthalmos, case of, 672 

Migraine, allergic, *1126 

Milch, H.: Adherent congenital umbilical her- 
nia, *608 

Milks, acid milks and their indication for chil- 
dren of preschool and school age, 417 

as a source of vitamin B for lactation, 645 
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Milk—Continued 
“Bosa,” a Bulgarian drink, in an acid milk- 
free curative diet for nurslings and small 
children, 899 
calcium and phosphorus metabolism of infants 
receiving undiluted milk, *1090 
coloured milk and coloured sweat, 143 
does nickel dissolved from container during 
pasteurization catalyze destruction of vita- 
mins of, 1215 
effect on reproduction and lactation, 892 
enteral absorption of antigen and apparent 
failure of antigen secretion in human milk, 
1454 
evaporated, bacteriologic investigation of, 412 
evaporated, for infant feeding, 897 
evaporated, growth and retention of infants 
receiving, 708 
evaporated, in habitual vomiting, 144 
goat’s, pathologic picture of anemia caused 
by, 1238 
heavy metals in human and cow’s milk, 900 
human; chemical analysis of milk representa- 
tive of entire first and last halves of nurs- 
ing period, *569 
human, experimental study of protein and 
nonprotein nitrogen content of, 646 
human, fat of, composition, origin and limi- 
tations, 726 
human; Mothers’ Milk Bureau of children’s 
welfare federation, 687 
human; mothers’ milk station, 1273 
human, value of, during second year after 
childbirth, 141 
hypersensitivity with eczema, 458 
iodized milk in tuberculosis, effect, 436 
lactic acid skimmed milk in nutrition, 1455 
milkborne outbreaks in New York State, 654 
nutritive value; supplementary value of in- 
organic iron and copper, 143 
origin of protein in, 646 
sugar, physiology of digestion of, 900 
Millberry, D. G. S.: Nutrition in relation to 
dental diseases, 254 
Miller, E. M.: Gastro-enterostomy in young in- 
fants, 493 
Mineral metabolism in late rickets, *88 
I of, upon absorption of vitamin A, 


Mitchell, A. G.: Evaluation of results of ton- 
sillectomy and adenoidotomy, *9 
Mohr, M.: Acute cholecystitis, *372 
Molding due to intra-uterine posture: facial 
paralysis probably due to such, *1155 
Mongolism: See Idiocy 
Monilia metatropicalis, acute tonsillitis result- 
ing from, 1225 
vulvovaginitis, 150 
Monster, case of anencephaly, 422 
prenatal diagnosis of anencephaly with spina 
bifida, 1460 
Moore, D. L. R.: Growth in height and weight, 
and retention of nitrogen, calcium and phos- 
phorus during recovery from severe malnu- 
trition, *774 
Morse, J. L.: Prognosis of acute endocarditis, 
723, *735 
Motor tests, recommendation on use of, 215 
Mouth, clinical appearances in Schiiler-Chris- 
tian’s disease, 6 
relation of diet to general health and inflam- 
mation of oral tissues, 142 
Moving Pictures and juvenile crime, 182 
= laws governing the motion picture, 
Mucocele, enormous mucocele of frontal sinus 
with exophthalmos and hyperostosis of or- 
bital bone, 452 
Mumps: See Parotitis 
Munns, G. zt Accidental vaccination of eye- 
lids, 
Hypoglycemia in infants; preliminary report 
on babies with symptoms referable to auto- 
nomic nervous system, 694 
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Murphy, D. P.: Late respiratory failure of im- 
mature infants treated successfully in 
Drinker respirator, *1075 

Murray, S.: Allergic purpura, 1485 

Muscarine, electrocardiographic observation in 
infant dying after injection of, 666 

Muscle, connection between muscular tonus, gas- 
tric secretion and enteral tonus, 148 

Myasthenia and ptosis intestini in asthenic con- 
stitution, 914 

Myatonia, amyotonia congenita, 487 

amyotonia congenita; report of 2 cases with 
autopsy, 169 
Myelitis and postinfectious encephalitis, 721 
postvaccinal, 1224 
Myelosis, aleukemic, in a boy aged 7% years, 


Myopia of lenses caused by microphakia, 172 


Nails, modification of nails as an index of acute 
nutritional disturbances, 414 
Nasopharynx, streptococcus hemolyticus in, *328 
Nelson, M. V. K.: Calcium and phosphorus me- 
tabolism of infants receiving undiluted 
milk, *1090 
Viosterol and cod liver oil; comparative ob- 
servations, *52 
Nelson, S. C.: Improvement in training of pub- 
lic health nurses, 
Nephritis: See also under Kidney 
celiac disease and double cataract following 
acute nephritis, 1488 
glomerular, change following injections of 
streptococcus viridans, 700 
glomerular, prognosis of acute diffuse glomer- 
— particularly its later course, 


glomerular; uremia, 490 
hemorrhagic nephritis, a complication of 
measles, 1263 
pyelogenous, bilateral chronic, 444 
syphilitic, congenital, 434 
yellow discoloration of skin in, 1474 
Nephrosis: See under Kidney 
Nerves, auditory; lesion of both auditory nerves, 
together with several other cranial nerves 
on left side, 920 
a resulting from avitaminosis A, 


optic, extension of glioma into, 925 

Nervous System, action of calcium on vegetative 
nervous system, 147 

bronchial asthma and vegetative nervous 
system, 163 

diseases among children, review of admissions 
to Children’s Hospital, Washington, D. C., 
1925-1930, 1242 

hypoglycemia in infants: preliminary report 
on babies with symptoms referable to 
autonomic nervous system, 694 

physiologic and _ clinical significance of 
pathologicohistologic changes in internal 
ear and central nervous system in new- 
born infants with abnormal fetal positions, 


Neuritis, retro-bulbar, with syringomyelia, 1244 
Neuroblastoma, malignant, of sympathetic 
nerves, 163 
Neurofibromatosis, diffuse neurofibromatosis 
with proptosis, 1248 
Neurosyphilis: See under Syphilis 
Neutrophils, so-called toxic granules of 
neutrophils, 412 
Nevus pigmentosus of conjunctiva and lids, 
histogenesis of, 3 
New-Born Infant: See also under names of dis- 
eases, i. e., Anemia of new-born; Jaundice 
of new-born; etc. 
aniline poisoning of, report of 13 cases, 150 
birth injuries; clinical determination of intra- 
cranial trauma in new-born, 122 
birth injuries, ocular, 1220 
birth trauma; role of delivery trauma as a 
cause of orthopedic deformities, 462 
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New-Born Infant—Continued 
calcinosis in, 1267 
carbon dioxide resuscitation of, 1269 
circulatory adjustments following birth, 203 
duration of menstruation and development of 
newly born infant, 1224 
a sodium citrate on loss of weight in, 


hearts of: preliminary report on examination 
of 490 cases, 2 

hemorrhagic problem in, 1220 

hyaline glomeruli in ‘kidneys of new-born 
infants and nurslings, 1221 

incomplete dilatation of lungs as factor in 
neonatal mortality, 151 

meningeal hemorrhage in, 151 

mononuclear erythrophagocytosis in blood or 
a new-born infant, *1364 

offspring of eclamptic and pre-eclamptic 
mothers, 1219 

pathology of thyroid of, 150 

physiologic and _ clinical significance of 
pathologico-histologic changes in internal 
ear and central nervous system in new- 
— infants with abnormal fetal positions, 


réle of lysozyme in development of intestinal 
flora of, 1219 
ee in new-born, both normal and icteric, 


Nickel, does nickel dissolved from container 
during pasteurization catalyze destruction 
of vitamins of milk? 1215 

Niemann-Pick’s Disease (essential lipoid histio- 
cytosis), *77, *356 

with cherry-red spots in macula, 663 

Nims, B.: Human milk studies; chemical 
analysis of milk representative of entire 
= and last halves of nursing period, 

Nitrogen and fat metabolism in babies fed with 
M. A. B., 647 


growth in height and weight, and retention 
of nitrogen, calcium and phosphorus during 
recovery from severe malnutrition, *774 

Nose, accessory sinus, diseases of, 1250, 1251 

accessory sinuses, physical therapy measures 
in selected cases of sinusitis, 451 

deformity of face caused by nasal allergy 
in childhood, 928 

een familial (hereditary) epistaxis, 
5 

hemorrhage; hereditary epistaxis with and 
without hereditary (familial) multiple 
ete telangiectasia (Osler’s disease), 


some otorhinologic observations, 1265 
Nurses, improvement in training of public 
health nurses, 232 
training of, 230 
Nutrition: See also Infant Feeding 
Nutrition, 215 
disorders, treatment in clinics, 1459 
disturbances, modification of nails as an 
index of, 414 
growth in height and weight, and retention 
of nitrogen, calcium and _ phosphorus 
ore recovery from severe malnutrition, 


in relation to dental diseases, 254 

influence of nutrition on composition of 
panniculus adiposus; protein content of 
panniculus adiposus, 417 

insulin in malnutrition of infant, 898 

low fat, high starch evaporated milk feeding 
for marasmic baby, 643 

of twins on a vegetable diet during pregnancy, 
nursing period and infancy, *1384 

preliminary report of nutrition clinic in Santa 
Ana elementary school, Manila, 933 

relation of nutritionist to health program, 250 

— spontaneous, in congenital syphilis. 
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OBITUARIES: 
Manning, J. B., 890 
Modigliani, E., 641 
Picot, C., 641 


Obstetric Injury: See under New-Born Infant 

Oelke, M. J.: Mineral metabolism in late 
rickets, *88 

Olive oil in diet of acetonemic infants, 414 

Ophthalmia neonatorum, prophylaxis of, 926 

Ophthalmoplegia, complete bilateral congenital 
— ophthalmoplegia and double ptosis, 


otogenous total ophthalmoplegia (contra- 
lateral), 4 
Opsonins in infancy, 176 
Orbit, examination of contents of orbit 
exenterated for retrobulbar sarcoma, 171 
Orthodontia: See under Dentistry 
— surgery in infancy during 1930, 


Osgood, R. B.: Body mechanics, 225 
Osteitis, syphilitic osteitis and penostitis: sabre 
tibiae, 1228 
Osteochondritis of shoulder, 3 cases, 911 
Osteogenesis: See Bone, growth 
Osteomyelitis, acute, of spine, 1254 
acute, of superior maxilla in an infant, *1171 
Osteosarcoma of radius, 180 
Ostroff, J.: Use of human blood in protection 
against mumps, *1109 
Otalgia and otitis of teething child, *1123 
Otitis Media and mastoiditis due to strepto- 
coccus epidemicus, 1250 
acute systemic infections from, 1250 
and mastoiditis in nurslings, 679 
and otalgia of teething child, *1123 
bacteriology of otitis media following scarlet 
fever and diphtheria, 905 
cases of labyrinthitis complicating acute, 
1251 


sedimentation of erythrocytes in infections 
of middle ear, 680 
treatment for otitis and mastoiditis, 453 
Otoscope, answer to criticism of electrical 
otoscope, 174 
Ovary, cyst, strangulated, 180 
sarcoma in infant, 1480 
Oxycephaly, 900 
as a pathogenetic entity, *837 
Ozone, influence of ozone on pertussis bacillus 
and toxin, 433 


Pachymeningitis: See also Meningitis 
hemorrhagica interna, roentgen diagnosis of. 
450 
Palate, cleft palate speech, 675 
cleft, treatment for harelip and, 1482 
cleft, postoperative care and feeding of 
patients with, 493 
Palsy: See Paralysis 
Pancoast, H. K.: Modern roentgenologic aspect 
of thymus, 192 
Pancreas, congenital pancreatic steatorrhoea 
with infantilism, 2 cases, 438 
insufficiency, 1239 
secretion; effect of irradiated ergosterol on 
composition of gastric and pancreatic juices, 
894 


Pancreatitis complicating mumps, 423 
Panniculus adiposus: See Fat 
Paralysis: See also Diplegia; Hemiplegia 
education of patients with cerebral palsy; 
demonstration of encephalograms and 
motion pictures, 188 
facial, molding due to intra-uterine posture: 
facial paralysis probably due to such mold- 
ing, *1155 
Infantile: See Poliomyelitis 
Landry’s, clinical and pathological study, 919 
Parathyroid, effects of daily subcutaneous in- 
jections of calcium gluconate on_ thyro- 
parathyroidectomized dogs, 1452 
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Parathyroid—Continued 
effect of long continued parathyroid adminis- 
tration upon body calcium and phosphorus 
of albino rats, 892 
eosinophilia in diphtheria, 659 
hormone, effect on storage of calcium, 647 
significance of parathyroid hormone for 
regulation of calcium economy, 893 
study of action of irradiated ergosterol and 
relation to parathyroid function, 
145 
vitamin D administration in parathyroid de- 
ficiency following thyroidectomy, 460 
Parathyroidectomy, antirachitic action of cod 
liver oil and irradiated ergosterol in para- 
thyroidectomized and thymectomized rats, 


413 

Park, A. E.: Anatomic substrata for some of 
commonly seen changes in x-ray pictures 
of bones of children, 1491 

Park, W. H.: History of diphtheria in New 
York City, 470, *1439 

Parkinsonism, encephalitic, idiopathic and 
arteriosclerotic, 669 

Parmelee, A. H.: Molding due to intra-uterine 
posture; facial paralysis probably due to 
such molding, *1155 

Parotitis associated with meningitis, 1271 

<6 ee in children be influenced by, 


alan and episcleral vasodilation after, 


human blood in protection against, *1109 
complicating parotitis, 
15. 
pancreatitis complicating mumps, 423 
sublingual mumps with edema of tongue, 424 
without enlargement of salivary glands, 427 
Pasachoff, H. D.: Congenital anemia of new- 
one ; necropsy and review of literature, 
Paternity, determination of paternity by blood 
groups, 1209 
Patterson, H. C.: Possible significance of 
changes in blood — in epilepsy, 720 
Pediatrics, a specialty, 219 
ae of psychiatrist and pediatrician, 
4 


development of pediatrics in New York, 470 

directory of pediatrics societies, 259, 499, 731, 
963, 1277, 1493 

problems, 1482 

re directory of, 259, 499, 731, 962, 


whither are we bound, *1 

Pellagra, ocular findings in, 673 

Pendergrass, E. P.: Modern roentgenologic 
aspect of thymus, 192 

Percussion, diagnostic importance of some 
cranial signs in children, especially 
a of transmitted resonance of, 
v 


Peritonitis: correlation of bacteriology of 
peritoneal exudates and clinical course of 
disease in 106 cases, 683 

fetal, 689 

persistent ductus omphalomesentericus with 
secondary ileosigmoidostomy and terminal 
peritonitis, *602 

pneumococcus, case of, 442 

Perspiration: See under Sweat and Sweat 
Glands 

Pertussis: See Whooping Cough 

Peru, scientific study of Peruvian child, 186 

Peshkin, M. M.: Acute massive atelectasis and 
asthma, *590 

Phaer, Thomas: Boke of Chyldren, 1544, 470 

Phenobarbital in infant feeding, 413 

Phenylethylhydantoin, influence of measles and 
phenylethylhydantoin exanthem on course 
of a genuine nephrosis, 916 

Phosphate, disturbance of phosphate metabolism 

in rickets; blood and organ phosphatases, 

420 
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Phosphate—Continued 
researches on disturbance of phosphate 
metabolism in rickets; quantitative ratios 
of glycerophosphatase and hexose diphos- 
phatase in organs of growing rats, adult 
rats and rats with induced rickets, 419 
Phospholipids in blood, *1134 
Phosphorus and calcium as factors in develop- 
ment, 473 
and calcium metabolism of infants receiving 
undiluted milk, *1090 
and calcium metabolism of normal and 
rachitic infants, 648 
effect of long continued parathyroid adminis- 
tration upon body calcium and phosphorus 
of albino rats, 892 
growth in height and weight, and retention of 
nitrogen, calcium and phosphorus during 
recovery from severe malnutrition, *774 
influence of bulk in diet upon fecal calcium 
and phosphorus, 892 
physiology of digestion in infants; nature of 
solutions of calcium and phosphorus in 
chyme, 651 
significance of retention ratio of calcium: 
phosphorus, *749 
Physical education in Argentina, 183 
education in Bahia, Brazil, 184 
education in Panama, 184 
education in Sao Paulo, Brazil, 185 
education in Uruguay, 187, 67 
status of child, 206 
traits of Iowa infants, *1137 
Pick’s Disease: See Niemann-Pick’s disease 
Pinealomas, 669 
Pirquet test; cutaneous reactions of Trambusti 
and Pirquet, comparison of, 
Pituitary body, case of hypophyseal geographic 
cranium, 1240 
dwarfism in a female, 913 
tumor in hypophyseal zone, 1237 
Extract; anterior pituitary hormones, 
121 


effect of anterior pituitary extract on de- 
veloping albino mouse, 
réle of pituitary posterior hormone in fat 
metabolism, 891 
Placenta, arsenic content of human placenta 
following arsphenamine therapy, 421 
permeability of, 464 
Pleurisy, clinical picture and treatment of 
interlobar pleuritis, 915 
interlobar, roentgen indications in, 915 
purulent, ethylhydrocuprein in, 665 
serofibrinous, 440 
Plummer, N.: New types of pneumococci in 
pneumonias of children, *57 
Pneumococci, new types of pneumococci in 
pneumonias, *57 
peritonitis, case of, 442 
Pneumonia, croupous, pathogenesis of, 917 
factors concerned with causes of inflammation 
of lung; experimental pneumonia, 139 
in children, 913 
lobar and central pneumonias, 663 
new types of pneumococci in pneumonias of 
children, *57 
= significance of leukocyte count in, 
1 


respiratory vaccine in, 664 

Pneumothorax of obscure origin, 442 
spontaneous, 163 

sea Undulant fever; report of 3 cases, 


Poisoning, use of Drinker respirator in general 
anesthesia and in treatment of convulsant 
poisoning, 484 

Polioencephalitis, *124 

Poliomyelitis: See also Encephalo-Encephalitis 

Poliomyeltis, 152 

acute, 903 

antipoliomyelitis horse serum in, 169 

cause of, 702 

Se fluid in disease of Heine-Medin, 
671 
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Poliomyelitis—Continued 
clinical types of, 1244 
committee on infantile paralysis for New 
York, 890 
convalescent serum therapy, 1465 
early diagnosis and serum treatment of, 670 
epidemic of poliomyelitis in Department of 
Lower Rhine, 921 
epidemiologic notes regarding Heine-Medin’s 
disease in Genoa in 1929, 922 
erythrocyte sedimentation rate in, 1247 
immunization of goats and sheep to poliomye- 
litis virus, 169 
preparation of human immune serum for 
treatment of, 1244 
second attacks of acute poliomyelitis and 
minimal duration of immunity, 448 
spinal fluid cystology, in graphic study, *1117 
transfusion donors as source of immune 
serum for treatment of, 169 
treatment in early stage, 480 
treatment for respiratory paralysis with 
Drinker respirator, 704 
Pollex Varus: See Fingers and Toes 
Polyarthritis: See Arthritis 
Polyposis of colon, *69 
Poncher, H. G.: Lipoid histiocytosis (Niemann- 
Pick’s disease), *77 
Postgraduate course offered at Vienna, 410 
Posture, applications of treatment for poor body 
mechanics, 230 
body mechanics, 225 
correction of poor body mechanics, 229 
in children, 1480 
observations on physical condition and pos- 
tural deformities of New Zealand school- 
children, 934 
St. Louis holds posture contest for children, 


409 

Prather, E. O., Jr.: Viosterol and cod liver oil ; 
comparative observations, *52 

Precocity, macrogenital, case of, 439 

Preen gland, relation of preen gland (glandula 
uropygialis) of birds to rickets, 651 

Pregnancy, relation of diet during pregnancy to 
deciduous teeth, 142 

Premature infants, enteritis in, 495 

late respiratory failure of immature infants 

fone successfully in Drinker respirator, 


practical application of anatomic knowledge 
in neonatal period, 200 
prematurity, 1485 
respiration of, *335 
skin temperature, *1014 
studies of, 149 
Pyrexia: See Fever 
Proteins, comparative value of different food 
proteins for reproduction and lactation in 
rat: milk, egg and meats, 892 
fever, pharmacology of, 650 
in sensitization hemophilia, *1331 
metabolism in artificially fed child, 647 
occurrence and significance of enteral ab- 
sorption of antigenic protein, 699 
Pruritus, infantile asthma and associated dis- 
ah pruritis and hepatic insufficiency, 


Psoriasis, new form of therapy for, 930 

Psychiatrist, cooperation of psychiatrist and 
pediatrician, 224 

Psychiatry, menace of, *376 

‘Psychology and psychopathology of childhood in 
teaching of pediatrics: their application to 
social medicine, 449 

development of psychopathic persons, 
1246 


Puberty: See Adolescence 
Purin bodies in infant feeding, 421 
Purpura, allergic, 1485 
endemic purpuric meningococeus bacteremia 
in early life: diagnostic value of smears 
from purpuric lesions, *1053 
hemorrhagica associated with healed glandular 
tuberculosis, *1160 
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Purpura—Continued 
hemorrhagica complicating scarlet fever, 655 
hemorrhagica from streptococci, 665 
hemorrhagica, splenectomy for, 682 
juvenile type and its etiology, 438 
miliary tuberculosis with purpura in infancy, 
*869 
Pyelitis, problems of, 1488 
Pyemia following tonsillectomy, 456 
Pylorus, some interesting cases of hypertrophic 
pyloric stenosis, 910 
Pyonephrosis as a complication of typhoid, 424 
Pyuria: See Urine, pus in 


Quinine, amblyopia with unusual ophthalmo- 
scopic picture, 2 cases, 672 
use of certain quinine preparations in respira- 
tory diseases, 911 


Rachford lecture, first, 137 
Rachitis: See Rickets 
Radiation, penetration of radiation into animal 
tissues, 1452 
therapy: See also under Radium; Roentgeno- 
therapy; Ultraviolet rays; etc. 
therapy, progress in, 1260 
Radium, critical review: harmful effects of 
irradiation (roentgen rays and radium), 464 
treatment of cerebra! tumors, 1243 
Radius, osteosarcoma of, 180 
Raia, A.: New types of pneumococci in pneu- 
monias of children, *57 
Ramisection, sympathetic, clinical results fol- 
lowing operation of, 684 
Ramsay, R. E.: Coronary thrombosis in in- 
fant aged 4 months, *107 
Rascoff, H.: Congenital esophageal stenosis 
associated with aberrant ductus arteriosus, 
*1148 
Rat pg of eyelids resulting in rat-bite fever, 
2 


Raynaud’s disease or symmetrical gangrene of 
extremities, 176 
ewer Disease: See Neurofibroma- 
tosis 
Respiration, late respiratory failure of immature 
infants treated successfully in Drinker 
respirator, *1075 
of premature infants, *335 
paralysis in poliomyelitis treated with 
Drinker respirator, 704 
Respiratory chamber; Drinker respirator in 
treatment for respiratory paralysis in 
poliomyelitis, 704 
late respiratory failure of immature infants 
SS successfully in Drinker respirator, 
use of Drinker respirator in general anes- 
thesia and in treatment of convulsant 
poisoning, 484 
Respiratory Tract, hereditary and constitutional 
pathologic conditions of ear and of upper 
respiratory passages, 679 
infections and tonsils, 677 
infections, influence of nutrition upon, 1454 
infections, periodical recurrent incidence of 
respiratory infections in early childhood, 
1234 


infections, therapeutic use of mixed respira- 
tory vaccines, 664 

roentgenography of respiratory apparatus 
after postmortem injection of opaque con- 
trasting substance, 935 

scalds of respiratory tract, and circulatory 
and renal disorders which result, 1255 

use of certain quinine preparations in diseases 


0 

use of mixed respiratory vaccine in infections 
of, 909, 1234 

Retina, findings in new born, 1248 

Rhabdomyoma, congenital of heart, 1236 
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Rheumatic Fever and dental infection, 444 
“= favouring onset and continuance of, 


intravenous vaccination with hemolytic 
streptococci; influence on incidence of re- 
currence of rheumatic fever, *42 
Rheumatism, blood constituents in acute rheu- 
matism before and after salicylate treat- 
ment, 654 
difficulties of diagnosis of chronic tuberculous 
rheumatism of Poncet; case of enterococcic, 
septic polyarthritis, 1239 
early diagnosis of rheumatic heart disease, 
*503; correction, 1208 
electrocardiogram in children with chronic 
rheumatic heart disease and heart failure, 
*133 
salicylic acid fruit in prevention and treat- 
ment of, 653 
urobilinuria with rheumatic heart disease, 
1231 
Rhinitis, allergic, importance of food sensitiza- 


tion in, 929 

Rhinosporidium seeberi: pathological histology 
and report of third case from United 
States, 451 


Richards, E. L.: Mental hygiene, 223 
Utilization of hereditary endowment, 215 
Richey, H. G.: Blood pressure in boys and 

girls before and after puberty; its relation 
to growth and to maturity, *1281 
Rickets, 488 
action of cod liver oil and irradiated prepa- 
rations in, 148 
and neuro-endocrine system, 416 
antirachitic action of bone marrow: influence 
of ultraviolet rays, 415 
clinico-experimental investigations of me- 
tabolic disturbance in, 
digestive behavior of fats in normal and 
rachitic children after treatment with 
variable doses of irradiated ergosterol, 144 
disturbance of phosphate metabolism; blood 
and organ phosphatases, 420 
experimental, 647 
experimental, action of cod liver oil and 
irradiated ergosterol on, 415 
long-continued experiments on calcium and 
phosphorus metabolism of normal and 
rachitic infants, 648 
maternal factors in, 645 
mineral metabolism in late rickets, *88 
prevention in premature infants by use of 
viosterol 100 D, 644 
prognosis in severe rachitic deformities and 
body structure of children at one time 
rachitic, 650 
prophylactic agents in, 146 
prophylaxis of rickets and tetany, 146 
relation of diet during pregnancy to deciduous 
teeth, 142 
relation of preen gland (glandula uropygialis) 
of birds to, 651 
researches on disturbance of phosphate me- 
tabolism; quantitative ratios of glycero- 
phosphatase and hexose diphosphatase in 
organs of growing rats, adult rats and rats 
with induced rickets, 419 
roentgen diagnosis of, 482 
seasonal variation in antirachitic effect of 
sunshine, *1144 
statisical study of, 1456 
tungsten-filament radiation in, 728 
Rikkers, D. F.: Report of 3 cases of congenital 
cardiac disease, 1266 
Ringworm, depilatory action of thallium acetate 
in treatment of ringworm of scalp, 458 
Rinkel, H. J.: Allergic migraine, *1126 
Roehm, H. R.: Acute osteomyelitis of superior 
maxilla in young infant, *1171 
Roentgen Rays, critical review: harmful effects 
(roentgen rays and radium), 


Roentgen Rays—Continued 
etiology of ill-health in children born after 
maternal pelvic irradiation; defective chil- 
dren born after postconception pelvic ir- 
radiation, 1460 
physiological action of, 463 
Roentgenography, new method of roentgeno- 
graphy of arteries and veins in living, 
with its clinical application, 465 
Roentgenotherapy, application of radiology to 
practice of pediatrics, 181 
Roger’s disease, congenital complete heart block 
in patient with, 447 
Rosenblum, P.: Meningitis, 490 
Rothman, P. E.: Polioencephalitis, *124 
Ruhrah, J.: Brouzet?—1772, *133 
Damian Carbon, *1446 
Hugh Smith and John Vaughan, *1198 
Johann Friederic Ziickert, 1737-1778, *637 
William Buchan, M.D., 1729-1805, *403 
William Moss; ?—1802, *886 
Running, influence of intense muscular effort 
(running) on white cell count of peripheral 
blood (leukocytosis of movement and réle 
of spleen), 893 


Saffro, L. B.: Cirrhosis of liver, 489 
Salivary glands, mumps without enlargement 
of, 427 
Sarcoids, 164 
Sarcoma, examination of contents of orbit ex- 
enterated for retrobulbar sarcoma, 171 
of ovary in infant, 1480 
of soft parts of forearm, 461 
primary of lung in infant, 664 
rare form of abdominal sarcoma, 441 
Sauer, L. W.: Emesis of an enema, 1267 
Scalds of respiratory tract, circulatory and 
renal disorders following, 1255 
Scapula, etiology of congenital elevation of, 423 
Scarlet fever, active immunization against, 155 
antigenic value of scarlet fever streptococcus 
toxin modified by action of formaldehyde, 


bacteriology of otitis media ioneoins, 905 


chlorine content of blood in, 65. 
combined active and passive immunization to,. 


comparison of therapeutic scarlet fever: 
serums, 1469 

diagnostic aids in, 1469 

Dick test, specificity of, 155 

electrocardiographic studies in, *554 

immunology, unusual case, 654 

organic acids in blood in, 905 

purpura heemorrhagica complicating, 655 

relapse in, 1471 

réle of pathogenic streptococci in, 1463 

scarlatiniform exanthem and serotherapy in 
course of diphtheria, 1225 

serum treatment for, 656 

specificity of hemolytic streptococcus asso- 
ciated with, 424 

surgical complications in, 1468 

titration of scarlatinal antitoxin by skin test 
in chinchilla rabbits, 903 

toxin, titration of, 1210 

= with streptococcus antitoxic serum,. 


Schaeffer, J. P.: Growth of sinuses, 200 

Schick, B.: Treatment of toxicosis with aid of 
continuous intravenous drip of dextrose so- 
lution, *781 

Schick Test: See under Diphtheria 

ie Disease: See Encephalitis periaxialis. 

usa 

Schizophrenia: See Dementia praecox 

Schloss, 0. M.: Occurrence and significance of 
enteral absorption of antigenic protein, 699 

School children, physical condition and postural! 
deformities in New Zealand, 934 

examination of school children for tuberculo-- 
sis in Philadelphia, 641 
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Schooi—Continued 
for future mothers, 1256 
forbidden pastimes in, 466 
medical inspection in Bahia, 186 
Schwartz, S. P.: Digitalis studies on children 
with heart disease; effects of digitalis on 
edema of children with rheumatic fever and 
chronic valvular heart disease in presence 
of sinus rhythm, *1349 
—— F. F.: Cystic tuberculosis of bone, 


——-. fragilitas ossium with blue sclerotics, 


Schiiler-Christian’s disease, clinical appearances 
of mouth in, 446 
Scorbutus: See Scurvy 
Scrofula: See under Lymph nodes 
Scurvy, experimental; amounts of unknown un- 
saponifiable substances and cholesterol in 
organ tissues of guinea pigs fed on a vita- 
min-C-free diet, 1213 
experimental; lipoid metabolism of guinea- 
pigs fed on a vitamin-C-free diet, 1213 
five cases of Barlow’s disease, 421 
rolled oats and bran in scurvy-producing diet 
and negative control test, 644 
spontaneous, in monkeys, 643 
Seashore, R. H.: Recommendations on use of 
motor tests, 215 
Secretions, Internal: See Endocrine Glands 
Seham, M.: Early diagnosis of rheumatic heart 
disease, *503; correction, 1208 
Selkirk, T. K.: Evaluation of results of ton- 
sillectomy and adenoidotomy, *9 
Senn, M. J.: Alkali therapy, 693 
Septicemia in children, 1464 
report with 10 recoveries, 1464 
Serum-sickness, does frequency of serum rash 
depend on the season? 176 
studies on, 667 
treatment for, 445 
Sex problems of youth, 181 
what about taboo in program of sex educa- 
tion, 1483 
Shapiro, M. J.: Early diagnosis of rheumatic 
heart disease, *503; correction, 1208 
Shaw, E. B.: Spinal fluid cytology in polio- 
myelitis; a graphic study, *1117 
Shaw, L. A.: Respiration of premature in- 
fants, *335 
Shaw, N.: Resistant cases of congenital syphilis, 


Sherman, H. C.: Calcium and phosphorus as 
factors in development, 473 : 
Shock, metabolism in circulatory shock; acid- 
base equilibrium, 469 
metabolism in circulatory shock; regulation 
of blood sugar and effect of insulin, 469 
Shoe-dye poisoning, 687 
Shookhoff, C.: Electrocardiographic studies in 
infectious diseases; diphtheria, *811 
Electrocardiographic studies in infectious dis- 
eases; normal children, *342 
Electrocardiographic studies in infectious dis- 
eases; scarlet fever, *554 
Shoulder, osteochondritis of, 3 cases of, 911 
Shultz, S.: New types of pneumococci in pneu- 
monias of children, *57 
Singultus, 166 
Sinuses, Nasal: See also Frontal Sinus 
nasal; accessory, growth of, 
revaluation of réle of sinusitis in diseases of 
childhood, 715 
Skin, comparative determination of total sterol 
and sterol esters of skin in growing and 
adult organisms, 1254 
infections of skin and subcutaneous tissue, 
1 


253 
penetration of light through human skin, 1252 
pigment, effect of ultraviolet rays on forma- 
tion and changes of skin pigment (melanin) 


254 

reactions, variability of skin reactions in al- 
lergy, 175 

staphylococcic infections treated by bacterio- 
phage, 931 
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Skin—Continued 
temperature, effect of exercise on, *998 
temperature; effect of exposure on skin tem- 
perature of normal children, *983 
temperature; effect of fever on skin and on 
body temperature, *1028 
temperature ; effect of perspiration, sleep, food 
and fasting on skin temperature, *995 
temperature ; effect of season on covered skin 
temperature of normal children, *977 
temperature; effect of surrounding tempera- 
ture on body temperature and on covered 
skin temperature of normal children, *973 
temperature in hypothyroidism, *1044 
temperature in pathologic cases, *1050 
temperature in premature infants, *1014 
temperature, local variations in skin tem- 
perature and relative temperatures over dif- 
ferent parts of body in normal children, 


temperatures of children, *965 
Sleep disorders in childhood, 686 
effect of perspiration, sleep, food and fasting 
on skin temperature, *995 
Slides, simple method for conservation of micro- 
scopic slides, 1484 
Smallpox, revaccination with smallpox vaccine 
of people with mild cases of smallpox 
(variola modificata incertis causis), 430 
vaccination, accidental vaccination of eye- 
lids, 1272 
vaccination against smallpox and its com- 
Plications, 905 
vaccination, encephalitis following: See En- 
cephalitis 
vaccination, keratitis following, 423 
vaccination, pathology of generalized vaccinia 
in rabbits, 152 
vaccination, polymorphic exanthem as a com- 
plication of an accidental vaccination, 656 
— blood cell picture in inoculation against, 


Smith, L. W.: Congenital absence of 1 kidney 
with associated urethrorectal fistula and 
concomitant measles, *1417 

— M.: Aspects of medical social service, 


Social Service division of juvenile courts in Ger- 
many, 182 
medical, aspects of, 247 
recommendations made by commission on so- 
cial service of pediatric society and munici- 
pal council, 464 


work, 239 
Societies, American College of Physicians, meet- 
ing, 136 
international, directory of, 259, 499, 731, 963, 
1277, 1493 


local, directory of, 260, 500, 732, 964, 1278, 
1494 


national, directory of, 259, 499, 731, 962, 
1277, 1493 

sectional, directory of, 259, 499, 731, 962. 
1277, 1493 

—_— directory of, 260, 500, 732, 964, 1278, 
1494 


Society TRANSACTIONS: 
American Academy of Pediatrics, 938 
American Pediatric Society, 689 
Chicago Pediatric Society, 188, 488, 1267 
New York Academy of Medicine, Section of 
Historical and Cultural Medicine and Sec- 
tion of Pediatrics, 470 
New York Academy of Medicine, Section of 
Pediatrics, 472 
North Pacific Pediatric Society, 1485 
Philadelphia Pediatric Society, 190, 478, 1263 
White House Conference on Child Health and 
Protection, 196 
Sodium chloride, action of small amounts of 
sodium chloride and sugar on _ water 
economy of healthy infants, 419 
chloride fever, 649 
chloride fever, pharmacology of, 650 
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Sodium—Continued 
citrate, effect on loss of weight in new-born 
infant, *1079 
iodide in herpes zoster, 1252 
Spasm, habit spasm: physical manifestation of 
emotional reaction resulting from environ- 
mental stimuli, 725 
Spasmophilia, prognosis of, 1247 
rare residual of, 170 
ultimate prognosis in, 170 
Speech and cleft palate, 675 
difficulties in development of, 1260 
of deaf children, 174 
Spina bifida, prenatal diagnosis of anencephaly 
with, 1460 
Spinal canal, accidental puncture of, 1242 
cord, intramedullary tumors of, 668 
puncture, cistern puncture in infants, observa- 
tions in 100 cases, *1428 
Spleen, abscess of, 459 
extracts of spleen, lung and liver in relation 
to immunity, 412 
in measles, *1114 
rupture, subcutaneous, 1480 
Splenectomy as only treatment in Banti’s syn- 
drome due to syphilis, 661 
for hemorrhagic purpura, 682 
Splenomegaly and hepatic enlargement in heredi- 
tary hemorrhagic telangiectasia, 1231 
Spohn, A. H.: Celiac disease, 1487 
Celiac disease and double cataract following 
acute nephritis, 1488 
Staphylococcus infections of skin, treatment by 
bacteriophage, 931 
Starvation, white blood count in starvation and 
after periodic administration of food, 147 
Status Lymphaticus: See Lymphatism 
Thymicolymphaticus: See Lymphatism 
Stearns, G.: Growth and retention of infants 
receiving evaporated milk, 708 
Growth in height and weight, and retention of 
nitrogen, calcium and phosphorus during re- 
covery from severe malnutrition, *774 
Mineral metabolism in late rickets, *88 
Significance of retention ratio of calcium- 
phosphorus, *749 
Steatorrhoea, 2 cases of congenital pancreatic 
steatorrhoea with infantilism, 438 
Steiner, M.: Meckel's diverticulum, *1176 
Stewart, C. A.: Pulmonary diseases; study of 
5,816 children, with reference to childhood 
type of pulmonary tuberculosis, 705 
Stewart, C. C., Jr.: Lupus erythematosus dis- 
seminatus acutus in a juvenile, *864 
Still’s disease: See Arthritis deformans 
Stokes, J.: Use of Drinker respirator in general 
anesthesia and in treatment of convulsant 
poisoning, 484 
Stomach, action of atropine and epinephrine on 
gastric tonus and hypermotility induced by 
insulin hypoglycemia, 891 
analysis; anorexia, loss of weight and 
capricious appetite: evaluation of gastric 
analyses and examination of stools in a 
series of cases when no other pathologic 
condition has been found, *767 
atony; relation between anorexia, anhydremia, 
and gastric atony in dogs deprived of water, 
91 


cardiospasm, 1240 

connection between muscular tonus, gastric se- 
cretion and enteral tonus, 148 

inflammation; a symptom complex anorexia, 
gastric retention, mucous gastritis intestinal 
stasis, 71 

roentgen study of stomach of babies under 
normal and pathologic conditions, 1212 

secretion; effect of irradiated ergosterol on 
of gastric and pancreatic juices, 


Stool: See Feces 
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Streptococcus, antigenic value of scarlet fever 
streptococcus toxin modified by action of 
formaldehyde, 903 

epidemicus .carriers, tonsillectomy in, 1251 

hemolytic, carriers, improved method for de- 
tection of, 1451 

hemolyticus in nasopharynx, *328 

intravenous vaccination with hemolytic strep- 
tococci; influence on incidence of recurrence 
of rheumatic fever, *42 

otitis media and mastoiditis due to strepto- 
coccus epidemicus, 1250 

pathogenic; réle in scarlet fever, 1463 

purpura hemorrhagica from, 665 

relation of streptococci to filtrable virus of 
epizootic encephalitis of fox, 139 

specificity of hemolytic streptococcus asso- 
ciated with scarlet fever, 424 

“toxins of hemolytic streptococci, observations 
on titration of scarlet fever toxin, 1210 

viridans, glomerular changes following injec- 
tions of, 700 

Stridor, chronic, in childhood, 1235 

Strophulus, 176 

Strychnine poisoning, chronic, 1261 

Stulik, C. K.: Cretinism, 486 

Mongolism, 486 
Postoperative care and feeding of patients 
with cleft palate and harelip, 493 

Subarachnoid Space: See Meninges 

Sugar, action of small amounts of sodium 
chloride and sugar on water economy of 
healthy infants, 419 

comparative action of so-called nutritive and 
simple sugar, 1459 

solution, hypertonic, in alimentary intoxica- 
tion, 145 

Summer camp, 1482 

Sun’s rays, subarachnoid hemorrhage from, 467 

Sunshine, seasonal variation in antirachitic 
effect of, *1144 

Suprarenals, cardiocirculatory and suprarenal 
alterations in measles, 1467 

preparations; action of atropine and epi- 
nephrine on gastric tonus and hypermotility 
induced by insulin hypoglycemia, 891 

Surface area and basal metabolism, 896 

Surgery in infancy during 1930, 179 

Swanson, W. W.: Calcinosis in a new-born 
infant, 1267 

Sweat and Sweat Glands; coloured milk and 
coloured sweat, 143 
effect of perspiration, sleep, food and fasting 
on skin temperature, *995 

Sweet, L. K.: Amniotic sac contents in lungs of 
infants, *1372 

Swift, H. F.: Intravenous vaccination with 
hemolytic streptococci; influence on inci- 
dence of recurrence of rheumatic fever, *42 

Swift’s disease: See Erythroedema 

Syphilis, annular lesions in acquired and con- 

genital, 1472 

appraisal of newest arsphenamine synthetic, 
bismarsen, in treatment for, 906 

Arthus phenomenon in a syphilitic child, 659 

adiposogenital syndrome with, 

manifestations and _ treatment, 
122 


congenital resistant cases of, 496 

congenital, spontaneous nystagmus in, 156 

congenital syphilitic nephritis of infancy, 434 

congenital, transference of, to second gen- 
eration, 908 

Duhring’s disease in a child whose mother 
had tertiary syphilis, 681 

experimental congenital, in rabbits, 662 

interstitial keratitis in hereditary syphilis with 
posterior ulcers of cornea, 1229 

pulmonary, 1471 

splenectomy as only treatment in Banti’s syn- 
drome due to, 661 

syphilitic chorea, 435 
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Syphilis—Continued 
syphilitic osteitis and penostitis: sabre tibiae 
1228 
ultramicroscopic precipitation reaction in, 659 
Syringomyelia with retro-bulbar neuritis, 1244 


Tachycardia: See Heart rate 
Talbot, F. B.: Applications of treatment for 
poor body mechanics, 230 
Skin temperatures of children, *965 
Temperature regulation, 206 
Talipes: See under Foot 
Taran, L. M.: Electrocardiographic studies in 
infectious diseases; diphtheria, *811 
Electrocardiographic studies in infectious dis- 
eases; scarlet fever, *554 
Electrocardiographic studies in infectious dis- 
eases, normal children, *342 
Teeth, caries, 253 
— dystrophies and their diagnostic value, 


dental infection and rheumatic fever, 444 
diet and dentition, 1214 
difficult dentition, 1261 
does fever accelerate eruption of teeth, 1258 
effects of deficiency in vitamins in infancy ; 
caries of teeth and vitamins, *263 
endocrine gland and, 1483 
factors that interfere with dentition, 1456 
influence of vitamins on dental nutrition, 472 
nutrition in relation to dental diseases, 254 
otitis and otalgia of teething child, *1123 
relation of dental caries to scholastic ability 
in public schools of Magdeburg, 1259 
relation of diet during pregnancy to decidu- 
ous teeth, 142 
relation of diet to general health and par- 
ticularly to inflammation of oral tissues 
and dental caries, 142 
relation of diet to caries and other dental 
disorders, 141, 897 
tooth occlusion, 211 
Telangiectasia, hereditary epistaxis with and 
without hereditary (familial) multiple 
hemorrhagic teliangiectasia (Osler’s dis- 
ease), 929 
hereditary, hemorrhagic, splenomegaly and 
hepatic enlargement in, 1231 
Temperature, effect of exercise on skin tem- 
perature, *998 
effect of exposure on skin temperature of 
normal children, *983 
effect of fever on skin and on body tempera- 
ture, *1028 
effect of perspiration, sleep, food and fast- 
ing on skin temperature, *995 
effect of season on covered skin temperature 
of normal children, *977 
effect of surrounding temperature on body 
temperature and on covered skin tempera- 
ture of normal children, *973 
local variations in skin temperature and 
relative temperatures over different parts 
of body in normal children, *968 
regulation, 206 
skin temperatures of children, *965 
skin temperature in hypothyroidism, *1044 
skin temperature in pathologic cases, *1050 
skin temperature in premature infants, *1014 
Testis, clinical experiences in vaccination with 
Steers’ testicular lymph, 923 
operative treatment of cryptorchid, 1481 
torsion in infancy, 1481 
Tetanus bacilli in stools of persons not suffer- 
ing from, 1453 
Tetany, generalized edema and cerebral com- 
pression in new-born, 15 
prophylaxis of rickets and tetany, 146 
relationship between avitaminosis of beri- 
beri and tetany, 646 
temporary control of post-operative tetany 
in thyro-parathyroidectomized dogs by 
administration of thyroid hormone, 891 


Thallium acetate, depilatory action of thallium 
— in treatment of ringworm of scalp, 
acetate, poisoning from, 1482 
Thelander, H. E.: Spinal fluid cytology in 
poliomyelitis; a graphic study, *1117 
Thon, D. A.: Mental status, 212 
Thorax, circumference of chest in children and 
in young adults of tall stature, 465 
ratio of circumference of chest to height in 
tall children, 688 
Throat, comparative investigations of bacterial 
flora of throat in different parts of Ger- 
many (with special reference to gram- 
negative cocci), 930 
sore, 455 
Thrombosis, coronary, in an infant aged 4 
months, *107 
jugular bulb: case with recovery following 
ligation of internal jugular vein, metaphen 
and antistreptococcic serum, 664 
mastoiditis and lateral sinus thrombosis in 
infant, 1250 
method to prove absence of obturating sinus 
thrombosis of jugularis thrombosis in case 
in which there was pyemic fever curve, 1252 
of portal vein in tuberculous infant, etiologic 
study, 158 
Thumb: See Fingers and Toes 
Thymolymphatic conditions, etiology and pa- 
thology of, 161 
Thymus extract, treatment of fragility of bones 
by preparation of, 912 
Thymus Gland, antirachitic action of cod liver 
oil and irradiated ergosterol in parathy- 
roidectomized and thymectomized rats, 413 
histogenesis ; histologic reconstruction of thy- 
mic grafts, 1209 
laryngeal diphtheria coincident with hyper- 
trophy of, 1226 
observations on, 1234 
observations on 8 years’ experience in treat- 
ment of, 1232 
problem to date based on 475 mediastinal 
radiographs, 158 
recent researches on antagonism of thymus 
to thyroid gland, 1453 
roentgen diagnosis and treatment of enlarged 
symptomless thymus, 1233 
roentgen findings, 1232 
roentgenologic aspect of thymus, 192 
roentgenology of, and differential diagnosis 
of enlarged thymus and its treatment, 158 
size of thymus and its x-ray shadow in rela- 
tion to physiologic disturbances and routine 
treatment, 205 


Thyroglossal duct, cysts of, 444 
Thyroid extract, temporary control of post- 


operative tetany in thyroparathyroidecto- 
mized dogs by administration of thyroid 
hormone, 891 


Thyroid, Gland, pathology of, of human fetus 


and new-born infant, 150 

problem, 915 

recent researches on antagonism of thymus 
to thyroid gland, 1453 

removal, vitamin D administration in para- 
thyroid deficiency following, 460 

skin temperature in hypothyroidism, *1044 


Tibia, saber-shaped, 1228 
Tidwell, H. C.: Fat of breast milk; its compo- 


sition, origin and imitations, 726 


Tisdall, F. F.: Dietary factors and health, 1490 


Seasonal variation in antirachitic effect of 
sunshine, *1144 


Todd, T. W.: Physical analysis in adolescent 


problem, 690 
Physical status of child, 206 


Tomato juice and cod liver oil in intestinal 


tuberculosis, 1227 


Tongue, sublingual mumps with edema of, 424 
Tonsillectomy, are tonsillar recurrences entirely 


due to faulty operative technic, 676 
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Tonsillectomy—Continued 


INDEX TO 


aspiration in: comparative merits of posture 
and other factors; bronchoscopic study of 
110 patients, 451 

enucleation of tonsil in acute stage of inflam- 
mation, 1477 

evaluation of results of tonsillectomy and 
adenoidotomy, * 

in carriers of streptococcus epidemicus, 1251 

in diphtheria carriers, 903 

pyemia following, 456 

septicaemia following, 2 cases, 678 


Tonsillitis, acute mycotic, observations on case 


of acute tonsillitis resulting from monilia 
metatropicalis, 1225 


Tonsils and nasopharyngeal epidemics, 677 


disturbances in carbohydrate metabolism in 
course of tonsillar diseases, 174, 930 

electrosurgical extirpation of tonsils: clinical 
study of various methods employed with 
their end-results, 928 

hypertrophied, roentgen treatment of, 454 

occurrence of numerous large giant cells in 
tonsils and pharyngeal mucosa in _ pro- 
dromal stage of measles, 1463 


Topper, A.: Basal metabolism in diabetic 


children, *760 


Tow, A.: Cor biloculare, with truncus arterio- 


sus and endocarditis, *1413 
Toxemia, hypertonic sugar solution in ali- 
mentary intoxication, 145 
intestinal intoxication attributed to B. dy- 
senteriae Sonne, 902 
treatment of alimentary intoxication with 
bacillus coli vaccine, 416 
treatment of toxicosis with aid of a continu- 
ous intravenous drip of dextrose solution, 
*781 
Tracheobronchial adenopathy, 434 
Tracheotomy, acute infectious edematous laryn- 
gitis with recovery following, 909 
Tranbusti, cutaneous reactions of Trambusti 
and of Pirquet, comparison of, 907 
Trask, J. D.: Comparative immunology in pedi- 
atrics, 701 
Triplets, heredity in, 1461 
Tubercle bacilli infection of meninges, 662 
Tuberculin, can diagnostic use of tuberculin be 
harmful? 436 
reaction during acute infections, 1470 
reaction, incidence of tuberculous infection 
based on 3,500 intracutaneous tuberculin 
tests, 156 
reaction, intradermal, clinical interpretation 
of, 1228 
test, new, 1230 
Tuberculosis, accidents and renal complications 
occurring with tuberculosis of bone, 1229 
activation by vaccination, 157 
actual tuberculous morbidity and mortality 
among house contacts of sputum positive 
—_ in north Worcestershire (England), 
1 
BCG, epilogue on Liibeck catastrophe, 435 
BCG, experimental research, 157 
BCG, practice and results, actually known 
in France, of preventive vaccination against 
tuberculosis in young infants by use of 
BCG from July 1, 1924, to July 1, 1928, 


BCG, preventive vaccination, 434 

benign infiltrations in childhood type of, 1471 

blood count in initial fever of, 436 

ean tuberculosis in children be influenced by 
epidemic parotitis, 907 

comparative study of cutaneous reactions of 
Trambusti and of Pirquet, 907 

cystic, of bone, *102 

examination of school children for, in Phila- 
delphia, 641 

experimental tuberculous infection, mechanism 
of, 1228 
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Tuberculosis—Continued 


“filtrable form’ of causative agent of, 662 

in childhood, 156, 491 

in twins, simultaneous development of, 436 

incidence of tuberculous infection as based on 
3,500 intracutaneous tuberculin tests, 156 

infantile, 661 

—~ cod liver oil and tomato juice in, 


iodized milk in, effect of, 436 

irradiated ergosterol in, clinical and experi- 
mental, 660 

is number of schoolchildren with a positive 
ae reaction less today than formerly ? 


lesions in infant dying 1 month after pre- 
mature birth, mother having tuberculous 
meningitis, 1473 

meaning of dynamics of precipitation test 
in connection with vegetative reflexes in 
clinical picture of, 436 

meningitis associated with, 
1245 


miliary, with purpura in infancy, *869 
of kidneys, 494 
orthopedic problems in, 1480 
pathologic anatomy of, 1230 
pathologic changes following experimental 
exposure of dogs to mycobacterium tuber- 
culosis of avian origin, 1450 
phlyctenulosis and its relation to, 924 
Pirquet reaction and antialpha vaccine of 
Ferran, 467 
preallergic period of tuberculosis (demon- 
stration of bacilli), 908 
pretuberculosis, 1473 
primary, of middle ear, 908 
pulmonary, 1471 
pulmonary and osseus, case of, 435 
pulmonary, Arneth formula in, 660 
pulmonary, diagnosis of, 157 
pulmonary, in early infancy, 1229 
pulmonary, principal early types and their 
diagnosis, 661 
pulmonary, prognosis in, 157 
pulmonary, study of 5,816 children, with 
reference to childhood type, 705 
pulmonary, treatment with gold salts, 157 
purpura hemorrhagica associated with healed 
glandular tuberculosis, *1160 
susceptibility of gopher to mycobacterium 
tuberculosis, 1450 
toxic components of neutrophilic leukocytes 
transplacental tuberculosis infection, 1218 
tubercylisation and tuberculosis in children 
under urban conditions with special refer- 
ence to “contacts,” 907 
Tuft, L.: Report of 3 cases of congenital 
cardiac disease, 1266 
Serum sensitization after injections of toxin- 
antitoxin, 1264 
Tumor: See also Cancer; Sarcoma; etc. 
craniopharyngeal pouch, 1479 
of bone, 178 
Tungsten-filament radiation, cure of infantile 
rickets with, 728 
Tiirck’s irritative cells in blood of children in 
certain infectious diseases, 1467 
Twins, epilepsy of angiospastic variety in mono- 
zygotic twins, 669 
nutrition of twins on a vegetable diet during 
pregnancy, nursing period and infancy, 
*1384 
a development of tuberculosis in, 


Typhoid, bacteriophage for diagnosis of, 430 
clinical study of 256 cases in Peiping, 655 
ocular findings in, 673 
pyonephrosis as a complication of, 424 
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INDEX TO 


Typhus exanthematicus and typhus recurrens 
in southern Russia, 430 
ocular findings in, 673 
Tyson, R. M.: Offspring of eclamptic and pre- 
eclamptic mothers, 190 


Ultraviolet rays, action on human blood, 464 
effect of, on formation and changes of skin 
pigment (melanin), 1254 
fluorescence of water in filtered ultraviolet 
light as an indicator of contamination, 1212 
influence on spinal fluid, 468 
influence on hatching chickens, 464 
influence on Shick reaction, 1468 
malignant neoplasms caused by ultraviolet 
irradiation of white mice, 1454 
modification of neutrophilic index of Arneth 
resulting from application of ultraviolet 
and direct sun rays, 1453 
new researches on antirachitic action of bone 
marrow: influence of ultraviolet rays, 415 
significance of, in general surgery, 1258 
value of ultraviolet rays, cholesterol and 
irradiated oil on growth and as calcium- 
phosphorus fixative agents, 647 
Undulant fever, report of 3 cases, *1103 
Uremia, glomerular nephritis; uremia, 490 
with chloropenia, 441 
Ureter, congenital dilatation of, 652 
transplantation, chronic acidosis secondary 
to, *366 
Urethra, obstruction of posterior urethral 
valve, 933 
Urinary tract, iopax method of examination, 159 
Urine, acid-base economy: meaning of organic 
acids in urine during hunger, 650 
calcium in and Feer’s disease, 1253 
meaning of organic acids in urine with vege- 
table and animal foods, 418 
organic acids in, 1459 
pus in, in infants, 162 
pus in, treatment in childhood, 915 
urobilin in, in rheumatic heart disease, 1231 
a in new-born, both normal and icteric, 


in urine in rheumatic heart disease, 1231 
Urography, intravenous, *611, 1239 

use of iopax in, 446, 462 
Uroselectan: See Iopax 


Vaccination, Encephalitis following: See under 
Encephalitis 
intravenous vaccination with hemolytic strep- 
tococci; its influence on incidence of recur- 
rence of rheumatic fever, *42 
Vaccinia: See Smallpox vaccination 
Vagina, carcinoma of vagina in infancy, 1482 
Van Ingen, P.: Status of preventive mea- 
sures, 243 
Whither are we bound, *1 
Varicella: See Chickenpox 
Variola: See Smallpox 
Vaughn, J. O.: Miliary tuberculosis with pur- 
pura in infancy, *869 
Veeder, B. S.: Cooperation of psychiatrist and 
pediatrician, 224 
Habit spasm; physical manifestation of emo- 
tional reaction resulting from  environ- 
mental stimuli, 725 
Vegetable diet, nutrition of twins on, *1384 
Veins, roentgenography of arteries and veins 
in living, 465 
Venoclysis, continuous intravenous administra- 
tion of dextrose, 1231 
Viosterol: See Ergosterol 
Viscera, transposition of, dextrocardia with 
heterotaxia, 441 
Vitamins, 898 
A, effect of use of mineral oil upon absorp- 
tion of, 896 
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Vitamins—Continued 

A, presence of vitamin A in cod-liver oil as 
shown by color test, 1454 

A, response of monkey (Macacus rhesus) to 
withdrawal of vitamin A from diet, 1215 

A, study of absorption and retention of vita- 
min A in young children, 1215 

A, value of foodstuffs for, 414 

ee further biochemical studies on, 


B and G, experimental differentiation of, 897 

B in diets of infants, 644 

B, preparation of a concentrated source of 
heat-labile vitamin B, free from contamina- 
tion with heat-stable factor, 897 

D administration in parathyroid deficiency 
following thyroidectomy, 460 

D, are irradiated ergosterol and vitamin D 
identical? 898 

D, course of prognosis of disease caused by 
overdosage of vitamine D solutions, 1216 

D, effect on storage of calcium, 642 

* = _cod liver oil and irradiated ergosterol, 


D, pharmacology of, 1211 
deficiency; change of fat content of blood 
in animals fed with vitamin-poor food, 894 
E, auto-oxidation of fats with reference to 
their destructive effect on, 892 
effects of deficiency in vitamins in infancy; 
earies of teeth and vitamins, *263 
fat soluble vitamins; butter-fat, its anti- 
rachitic properties and its artificial activa- 
tion, 413 
in commerce, 1454 
influence of vitamins on dental nutrition, 472 
physiology of* observations of effect of 
administration of antineuritic and heat 
stable factors on anorexia characteristic of 
lack of vitamin B complex, 895 
physiology of; effect of administration of 
large amounts of water on time required 
for development of anorexia characteristic 
of deficiency of vitamin B complex, 140 
résumé of vitamins and avitaminoses, 1455 
significance of science of vitamins with spe- 
cial consideration of its relation to diseases 
of children, 1457 
water-soluble vitamins and their relation to 
each other, 648 
Volhard test of kidney function, 443 
Volvulus: See under Intestine 
Vomiting, evaporated milk in treatment for 
habitual vomiting, 144 
of an enema, 1267 
periodic, with acetonemia, 415 
treatment in nursling with Gelston gruel, 443 
Vulvovaginitis, gonorrheal: possible sequelae in 
adult life, *1086 
monilia, 150 
with gonococcal endocarditis, meningitis and 
general septicemia, 153 


Wascowitz, B.: Niemann-Pick’s disease (essen- 
tial lipoid histiocytosis), *356 
Water, action of small amounts of sodium 
chloride and sugar on water economy of 
healthy infants, 419 
fluorescence of water in filtered ultraviolet 
light as an indicator of contamination, 1212 
influence of food on water economy and 
excretion of water, 147 
mechanism of water exchange in animal 
organism, 642 
relation between anorexia, anhydremia, and 
gastric atony in dogs deprived of, 891 
studies in physiology of vitamins; effect of 
administration of large amounts of water 
on time required for development of 
anorexia characteristic of deficiency of 
vitamin B complex, 140 
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INDEX TO 


Waters of Levico-Vetriolo, 465 
Weber, H. M.: Polyposis of colon, *69 
Weight and height of school children, 1262 
anorexia, loss of weight and capricious appe- 
tite; evaluation of gastric analyses and 
examination of stools in series of cases 
when no other pathologic condition has 
been found, *767 
effect of sodium citrate on loss of weight in 
new-born infant, *1079 
growth in height and weight, and retention 
of nitrogen, calcium and phosphorus during 
recovery from severe malnutrition, *774 
simple formula for estimating, 469 
Weinberger, H. L.: Anorexia, loss of weight 
and capricious appetite; evaluation of gas- 
tric analyses and examination of stools in 
series of cases when no other pathologic 
condition has been found, *767 
Weiss, M. M.: Electrocardiogram in children 
with chronic rheumatic heart disease and 
heart failure, *1339 
White House Conference, 196, 890 
follow-up committee of, 136, 409 
Whither are we bound, *1 
Whooping cough, 1468 
effect of pertussis toxin on vein 
excised rabbit’s ear, 1213 
influence of ozone on pertussis bacillus and 
toxin, 433 
pathology of, 431 
prophylaxis and treatment, 426 
sedimentation test in early diagnosis, 154 
Wiggers, C. J.: Circulatory adjustments fol- 
lowing 


of an 


Wilcox, H. B.: Pediatrics, a specialty, 219 
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Wilder, T. S.: Use of Drinker respirator in 
general anesthesia and in treatment of con- 
vulsant poisoning, 484 

Wilson, E. B.: General considerations, 196 

Wilson, J. L.: Treatment for respiratory 
paralysis in poliomyelitis with Drinker 
respirator, 704 

Wilson, L.: Congenital anemia of new-born; 
necropsy and review of literature, *111 

Wilson, M. G.: Intravenous vaccination with 
hemolytic streptococci; influence on inci- 
dence of recurrence of rheumatic fever, *42 

—— M. R.: Foster homes for convalescence, 


Wilson, R. B.: Late respiratory failure of 
immature infants treated successfully in 
Drinker respirator, *1075 


multiple congenital subependymal, 
921 


Xanthomatosis, *858 
or lipoid histiocytosis, 1233 
Xerophthalmia, experimental studies on, 674 


one, samples, vitamin B and G contents of, 
15 


Yellow fever in South America; attempts to 
transmit virus with certain aedine and 
sabethine mosquitoes and with triatomas 
(hemiptera), 411 

transmission; possibility of 
stegomyla mosquitoes, 411 


immunity in 


Zavertnik, J. J.: Bronchopneumonia and hem- 
optysis, 496 
Zwieback, nutrition and growth values of, 651 
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